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PEEFACE, 


To  the  first  edition  of  "  Hydro-electric  Methods  "  there 
were  added  a  historical  retrospect,  and  other  chapters  not 
always  having  any  very  intimate  connection  with  the  main 
subject  of  the  book.  These  are  now  omitted.  But  inas- 
much as  the  employment  of  electric  lighting  currents  ap- 
plied to  the  body  by  means  of  the  Water  Bath  has  come  to 
form  a  very  distinguishing  feature  of  the  electro-therapeu- 
tics of  the  day,  the  chapter  on  "  Current  from  the  Main  " 
has  been  very  materially  extended  and  published  in  a 
separate  form.* 

In  certain  diseases  of  children — infantile  paralysis, 
some  toxic  paralyses,  nocturnal  incontinence  of  urine  and 
notably  in  rickets  (Segretti) — in  infantile  paralysis  (Lewis 
Jones) — in  certain  diatheses,  gout,  rheumatism,  obesity, 
diabetes,  eczema  (Gautier  and  Larat) — the  results  of  syste- 
matic hydro-electric  treatment  have  recently  been  re- 
corded. The  methods  in  question  therefore  deserve  the 
closer  study  now  that  they  are  found  to  fill  a  wider 
sphere  of  usefulness. 

In  connection  with  a  recently  advocated  thermal 
treatment  of  diseases  of  the  heart  it  may  be  opportune  to 
remember  that  the  hydro-electric  bath  in  proper  hands 
claims  to  be  an  excellent  method  of  dealing  not  only  with 
cardiac  affections  of  nervous  origin  but  also  with  con- 
ditions where  valvular  lesions  are  actually  present.  Acting 
as  a  general  tonic  and  probably  in  other  ways  it  may  be 
expected  to  strengthen  the  systole,  to  increase  arterial 
tension  and  diuresis,  to  decrease  the  frequency  of  the  pulse, 
to  diminish  the  bronchial  catarrh  and  oedema  or  other 
conditions  due  to  venous  stasis  (Bruchetti).  It  must 
admit  its  inability  to  restore  a  degenerated  myocardium; 
but  even  an  eight  minutes'  immersion  in  warm  water 
to  which  common  salt  and  calcium  chloride  have  been 
liberally  added,  has  hardly  as  yet  laid  claim  to  this. 

The  writer  takes  this  opportunity  of  expressing  his 
thanks  to  Bobt.  C.  Quin,  Esq.,  for  much  valuable  assis- 
tance, especially  in  the  preparation  of  Tables  III.  and  IV., 
and  the  calculations  connected  with  Figs.  7  and  8. 

May,  1896. 

*  "  Current  from  the  Main,"  by  W.  S.  Hedley,  M.D. 
London:  H.  K.  Lewis,  1896. 
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THE 

HYDBO-ELECTRIC  METHODS  IN  MEDICINE. 


INTRODUCTION. 

Against  the  hydro-electric  methods,  more  perhaps 
than  against  any  other  form  of  electrical  treatment, 
has  been  levelled  the  charge  of  empiricism.  And 
not  without  reason.  Never  having  been  adequately 
investigated,  their  real  power  is  but  little  known  and 
their  real  province  but  little  understood  ;  neither  is 
their  employment  based  on  any  sufficient  experi- 
mental data.  As  evidence  of  this  may  be  instanced 
the  loose  and  hap-hazard  way  in  which  that 
commonest  and  best  of  these  methods,  the  hydro- 
electric bath,  is  commonly  prescribed  and  admin- 
istered. Without  guiding  principles  underlying  a 
rational  procedure,  it  is  not  surprising  that  this  and 
allied  forms  of  treatment  have  hitherto  failed  to 
secure  due  scientific  recognition.  This  neglect,  as 
well  as  an  admitted  therapeutic  usefulness,  is  their 
claim  to  attention  now. 

Under  the  influence  of  recent  views  there  seems  a 
widening  field  for  hydro-electric  methods.  No  longer 
limiting  itself  to  strictly  local  applications,  modern 
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practice  avails  itself  of  those  procedures  whose  aim 
it  is  to  influence  the  entire  organism.  "  L'electri- 
sation  localise^,''  the  watchword  of  Duchenne,  is  no 
longer  adequate.  It  opens  up  only  half  the  field  of 
electro-therapeutics.  Instead  of  a  strict  and  exclu- 
sive localisation  it  is  a  widely  diffused  or  generalised 
action  that  is  now  more  often  aimed  at  in  applying 
electrical  energy  to  the  living  body.  A  glance  at 
the  field  of  strictly  modern  work  affords  evidence  of 
this.  Guided  by  the  experiments  of  d'Arsonval,  it 
has  been  clinically  demonstrated  by  Gautier  and 
Larat,  and  further  proved  by  an  experience  now 
familiar  to  many,  that  diseases  due  to  a  failure  or 
perversion  of  nutrition  ("  maladies  par  ralentisse- 
ment  de  nutrition  " — Bouchard)  are  amenable  to 
modern  currents  and  hydro-electric  methods.  In 
point  of  fact  it  is  a  matter  of  every-day  practice  to 
treat  gout,  rheumatism,  obesity,  diabetes,  and  many 
so-called  diatheses  by  sinusoidal  or  allied  forms  of 
current  applied  through  the  medium  of  the  water 
bath.  It  is  evident  that  the  latter,  better  than  any 
other  (non-static)  procedure,  must  deserve  the  name 
of  "  general  electrisation."  If  then  it  can  be  shown 
that  by  their  means  electrical  treatment  can  be 
rationally  and  accurately  administered,  the  methods 
in  question  become  entitled  to  take  rank  with  other 
scientific  procedures,  and  to  rank  first  where  they 
present  advantages  special  to  themselves. 

Of  hydro-electric  methods,  the  bath  occupies  the 
foremost  place.  It  stands  first  not  only  on  account 
of  its  own  intrinsic  merits,  but  also  in  virtue  of  a 
very  respectable  antiquity.    This  is  not  the  place  to 
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turn  aside  into  the  tempting  by-paths  of  archeology, 
even  for  the  purpose  of  tracing  the  evolution  of  the 
electric  bath,  but  it  may  be  pointed  out  that  more 
than  a  thousand  years  ago  there  is  evidence  that 
South  African  mothers  were  in  the  habit  of  dipping 
their  children  into  pools  of  water  where  electric 
fishes  swam,  and  well-nigh  a  thousand  years  before 
that,  Roman  physicians  probably  treated  gout  in  a 
similar  and  perhaps  in  a  much  less  primitive  way.* 
To  gain  a  standpoint  from  which  to  study  the 
rational  employment  of  the  electric  bath  in  medicine, 
the  first  step  in  the  present  inquiry  must  be  an 
experimental  investigation  of  the  electrical  conditions 
that  have  to  be  encountered. 

*  Too  many  clever  electricians  have  shared  the  fate  of  Tullus 
Hostilius,  who,  according  to  the  Roman  myth,  incurred  the  wrath 
of  Jove  for  practising  magical  arts,  and  was  struck  dead  bv  a 
thunderbolt.  In  modern  language  he  was  simply  working  with  a 
high  intensity  current,  and  inadvertently  touching  a  live  wire,  got 
a  fatal  shock  (Prof.  Crookes). 


J  CHAPTER  I. 


THE  PUYSICS  OF  THE  HYDRO-ELECTRIC  BATH. 

More  than  once  during  recent  years  the  present 
writer  has  tried  by  direct  experiment  to  throw  light 
upon  some  of  the  physical  and  physiological  problems 
that  present  themselves  in  connection  with  the  thera- 
peutic use  of  the  hydro-electric  bath.  With  a  growing 
experience  and  improved  methods  of  investigation, 
his  opinions  have  from  time  to  time  undergone 
modification.    But  his  latest  experiments  point  to 
conclusions  in  startling  contrast  with  many  pre- 
conceived ideas.  It  is  not  that  previous  experimental 
data  have  proved  inaccurate,  but  rather  (1)  that  the 
deductions  drawn  therefrom  do  not  always  seem  to 
be  warranted  by  a  fuller  knowledge  of  facts  ;  (2) 
that  these  data  have  in  some  instances  been  arrived 
at  by  methods  which  it  would  now  appear  are  in 
themselves  inherently  faulty. 

The  problem  is  this  :  With  a  given  current  running 
through  a  given  bath  what  proportion  of  such  current 
will  find  its  way  through  the  body  of  the  immersed 
patient  ?  In  answer  to  this  question  various  estimates 
have  been  hazarded  ranging  between  5  per  cent,  and 
20  per  cent,  of  the  total  current.  It  is  obviously 
a  question  of  the  relative  resistance  or  the  bath 
water  and  of  the  immersed  body.    Many  different 
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"values"  have  been  given  to  the  resistance  of  the 
latter.  The  only  point  upon  which  all  observers  seem 
to  agree  is  the  adoption  of  the  Wheatstone  Bridge 
method  as  the  best  means  of  measuriug  the  resistance 
of  the  bath.  It  is  in  this  fact  that  an  explanation  of 
the  above  discrepancies  is  very  probably  to  be  found. 
It  has  been  contended  that  the  "  fluid  all-round  " 
contact  when  the  body  is  immersed  complicates  this 
question  beyond  all  ordinary  problems  of  electrical 
resistance.  But  inasmuch  as  the  body  under  these 
conditions  becomes  part  of  a  composite  conductor,  it 
is  evident  that  it  must  take  its  share  of  current 
according  to  definite  physical  laws.  It  is  in  the 
latter,  therefore,  and  in  them  only,  that  an  answer 
to  the  question  must  be  sought. 

So  far  as  the  present  question  is  concerned,  it 
would  appear  correct  to  define  "  resistance  "  as  the 
algebraic  sum  of  all  the  forces  opposing  the  current. 
This  value  has  been  taken  in  all  the  following  te-ts. 
Now  assuming  in  an  electrolytic  circuit,  such  as  the 
bath,  the  correctness  of  the  above  definition  of  resis- 
tance, what  are  its  component  parts  ?  (1)  the  "  back  " 
electromotive  force;  (2)  the  ohmic  resistance.  With 
regard  to  the  former,  it  is  a  negative  quantity,  and 
should  be  deducted  from  the  "  impressed  "  electro- 
motive force,  giving  what  might  be  conveniently 
termed  the  "  effective  "  electromotive  force.  For 
instance,  if  the  ohmic  resistance  be  taken  to  equal 
100,  and  the  "  impressed  "  E.M.F.  to  be  *6,  and  the 
"  back  "  E.M.F.  to  be  *5,  then  the  current  would 
*6-*5 

equal  -yr— —  =  1  milliampere,  and  the  apparent  or 
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total  resistance  GOO  ohms.    Again,  under  the  same 
conditions,  but  with  an  impressed  E.M.F.  of  10,  the 
.,  .  10--5 

current  would  be    1Q      =  95  milliampdres,  and 

the  apparent  or  total  resistance  would  be  105  ohms. 

Turning  to  the  second  factor — the  ohmic  resistance — 

is  this  a  constant  quantity  ?    When  a  current  is 

passed  through  an  electrolyte,  decomposition  takes 

place.     When  the  electrolyte  is  water,  hydrogen 

and  oxygen  are  liberated  ;  and  the  rate  of  their 

evolution  depends  upon  the  rate  of  current  flow 

(amperes).  Now,  apart  altogether  from  the  opposing 

E.M.F.  between  these  gases  and  the  electrodes,  the 

specific  ohmic  resistance  of  these  gaseous  electrolytic 

envelopes  is  greater  than  that  of  the  water.  From 

this  cause  there  will  occur  a  slight  increase  of  ohmic 

resistance,  as  the  current  density  becomes  greater. 

But  in  order  to  increase  the  current  it  is  necessary  to 

raise  the  impressed  E.M.F.   This  will  make  the  ratio 

Back  E.M.F.      ,  ,  , 

 _         decidedly  greater,  and  the  latter 

Impressed  E.M.F.  J  0 

would  in  its  turn  make  the  apparent  (total)  resistance 
smaller.  As,  however,  these  variations  are  not  pro- 
portional, the  resultant  apparent  resistances  will 
follow  by  no  means  a  "  straight  line  law."  Fig.  1  is 
a  curve  formed  from  the  series  of  results,  under 
different  currents,  which  are  given  in  Table  I.  It 
will  be  observed  that  while  current  varied  from  'S3 
m.a.  to  87  m.a.,  the  apparent  total  resistance  fell 
from  876  to  88*4  ohms  ;  or,  roughly  speaking,  the 
current  was  increased  from  1  to  100,  and  the  resis- 
tance fell  from  100  to  10. 
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These  results  form  a  striking  contrast  to  any 
before  obtained,  but  an  explanation  of  them  may  be 
found  in  considering  under  what  circumstances 
previous  tests  have  been  made.  The  Wheatstone 
Bridge  method  has  hitherto  been  almost  universally 
used  on  account  of  its  supposed  "  accuracy."  But 
it  must  be  asked  what  was  the  current  in  the  bath 
circuit  and  the  B.M.F.  across  it?  A  glance  at 
Fig.  1  and  Table  I.  will  show  the  necessity  for  this 
knowledge. 


Pig.  1. 

In  order  to  settle  the  question  of  the  suitability 
of  the  Bridge  for  measuring  the  resistance  of  the 
bath,  a  series  of  comparative  tests  were  made 
between  the  latter  method  and  "  volt  and  am- 
meter" method,  resistance  being  calculated  by  the 
E 

formula  R,  =  _  Throughout  all  these  tests  the 
same  measuring  instruments  were  used,  and  both 


8       the  iiYnito-iaiiCTRio  methods  in  mudicine. 


voltmeter  and  milliampuremeter  were  referred  to 
"  standards,"  and  also  calibrated  by  potentiometer 

Table  I. 

Resistance  of  Batli  with  Different  Currents. 


Beslgtauce. 



Resistance. 

a! 
tc 

2 
'o 
t> 

Bath  and 
Ammeter. 

S 

Current  in 
M.  Amp-. 

■ 

"o 
l> 

_  . 
~  Z 
=  1 

»< 

Uemarks. 



•S3 

1-  75 

2-  48 

•74 
1-170 
VBO 

0} 

891 
668 
605 

876 
653 
590 

16-6 
24-8 
33'2 

3-0 

3-  7 

4-  3 

w 

181 
149 
129 

(i) 

167 
135 
115 

Height  of  water 
in  Bath  17in.  ; 
temp,  constant 
at  94  deg.  Falir. 

3-32 

1-75 

527 

512 

43-5 

4-87 

112 

110 

4-15 

1-35 

325 

311 

52-2 

5'4 

103 

101 

4-96 

1-45 

292 

278 

61-0 

6-07 

99 

97 

5-8 

1-62 

279 

•m 

69-4 

6-69 

95 

94 

6-62 

1-70 

256 

242 

78-3 

7-1 

90-7 

88-7 

7-45. 

1-76 

236 

222 

87-0 

79 

90-8 

88-4 

8-3 

1-90 

j  229 

215 

method  against  a  Clark's  standard  cell.     Fig.  2  is 
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a  diao-raui  of  the  connections  made  for  this  com- 
parative  test. 

It  will  be  seen  that  in  the  "  unknown  "  arm  of 
Bridge  there  were  two  parallel  branches,  one  being 
the  voltmeter,  having  a  resistance  of  1,100",  the 
other  consisting  of  the  ammeter  (15  ohms,  resist- 
ance) and  the  bath.  Table  II.  gives  the  results 
of  this  test,  which  are  certainly  remarkable  for  their 
closeness. 

Table  II. 


Comparison  Test  of  Methods  of  Measuring  Resistance  of  Bath. 


Wheatstone  Bridge. 

R=® 
0 

u 
& 

Resistance. 

Current  in  Milliamps. 

Resistance. 

Heiglit  of  Wa 

Total. 

Bath  and 
Ammeter. 

ci 

« 

E.M.F. 

Voltmeter 
Circuit.  1 

Bath  and 
Ammeter. 

Total. 

Total. 

Bath  and 
Ammeter. 

Bath. 

16in. 

105 

115 

103 

1-08 

•98 

9-32 

10-3 

105 

115 

103 

loin. 

112 

123-  i 

109-7 

1-11 

1-00 

9-0 

10-0 

111 

123-3 

108-5 

14in. 

118 

132-03 

117-1 

1-15 

1-01 

8-71 

9-75 

118 

132-03 

117-1 

13in. 

124 

142-1 

124-7 

1-1S 

1-07 

8-3 

9-37 

126 

142-1 

127 

12in. 

13-> 

150 

135 

1-20 

1-U9 

7-97 

9-06 

132 

150 

135 

Llin. 

140 

U9-S 

145-4 

,  j-22 

1-11 

7-63 

8-74 

140 

159-8 

146-4 

Kemakks.— Bath  No.  1,  temp.  96  deg.  Fa.hr.    Area  of  Electrodes— Anode, 1  47  sq.  o.m.  ; 
Kathode,  481  sq.  cm. 


But  the  current  in  the  bath  circuit  at  most  was 
only  9'32  m.a.,  and  dropped  to  7*63  m.a.,  not  by 
any  means  the  conditions  of  practice.  The  Wheat- 
stone  Bridge  can,  of  course,  be  adapted  to  measure 
the  bath  resistance  under  working  conditions,  but 
it  would  necessitate  the  winding  of  the  coils  with 
wire  sufficiently  large  to  carry  250  m.a.  without 
appreciably  altering  its  resistance,  a  high  E.M.F. 
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and  adjustable  rheostat  or  cell  collector,  together 
with  an  ammeter  of  known  resistance  in  the  bath 
circuit.  It  is  an  expensive  arrangement,  requiring 
considerable  skill  to  manipulate,  and  at  best  a  round- 
about method  of  obtaining  the  desired  result. 

The  only  conclusion,  therefore,  to  be  arrived  at  is 
that  the  Wheatstone  Bridge  method  of  measuring 
the  resistance  of  an  electrolytic  circuit  is  mislead- 
ing, since  the  "  resistance "  varies  both  with  the 
current  and  impressed  E.M.F.,  the  magnitudes  of 
which,  under  ordinary  conditions,  are  unknown. 

A  series  of  tests  of  the  resistances  of  the  bath- 
water, with  and  without  the  body,  and  at  varying 
heights  of  water,  were  next  undertaken.  The 
"volt  ammeter"  method  was  used,  and  the  current, 
temperature  of  water,  and  position  and  size  of 
electrodes  kept  constant  throughout.  The  results 
are  giveu  in  Table  III.  for  Bath  No.  1,  and  in 
Table  IV.  for  Bath  No.  2. 


Table  I  IT. 


Height  of  Water. 

Water 

only. 

Water  &  Body. 

Resistance. 

Remarks. 

au 
o 

a 
I 

E.M.F. 

tn 
it 

S  v 

5* 

Undisturbed 
Water. 

t*i 
o 

=3 

17in. 

8-1 

91 

6-9 

77-j 

737 

103-8 

306 

Temp.    9S  dep. 

Fahr.  Area  of 

lOin. 

8*5 

03  o 

7-3 

82-0 

772 

llOo 

319 

El  ectrodes 

—  Anode,  471 

131u. 

•10 

1011 

7-8 

87-6 

817 

115-4 

361 

sq.  C.ni. ;  Kat- 

hode,   481  si|. 

Mill. 

9*5 

106-7 

8-4 

91-5 

870 

121(5 

421 

cm.  ;  Current , 

89  ni  a. 

;  lain. 

10-0 

112-1 

8-9 

ioo-o 

955 

1277 

m 

12111. 

10-13 

1100 

9-15 

107-8 

1050 

134-;! 

546 

1  llin. 

11-2 

126-0 

10-2 

114-6 

1160 

1404 

623 

lOin. 

12-0 

134-8 

11-0 

1230 

1230 

151-4 

673 
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Water  only. 

Water  &  Body. 

Resistance. 

Height  of  Wa 

E.M.F. 

o 

I 

43 
m 

*«j 
<u 

M 

E.M.F. 

Resistance. 

Displaced 
Water. 

-3 
cu 
.a 

£  CJ 

+= 

00  ~ 

i 

tA 
o 
3? 

Remarks. 

 .   . 

14iu. 
i3iu. 
12in. 
llin. 

8-2 
8-4 

8-  9 

9-  9 

S2-2 
94-3 
100-0 
111-0 

7-0 

7-  3 
7'8 

8-  7 

79 
82 
87-8 
98-0 

745 
S10 
930 
1130 

104-5 
106-7 
112-0 
123-0 

324 
354 
406 
482 

Temp.  98  deg. 
Falir.  Area  of 
E lectrodes 
—Anode,  462  sq. 
o.m.;Kath.,  462 
sq.  cm.  ;  Cur- 
rent, 89  m. a. 

lOin. 

109 

122-6 

9-7 

109-0 

1400 

134-3 

578 

9in. 

U-9 

134-0 

109 

1226 

I860 

145 

79S 

In  both  cases  the  subject  was  immersed  to  such  an 
extent  that  the  water  just  covered  the  shoulders. 
The  difference  between  the  first  readings  of  body 
resistance  in  each  case  is  no  doubt  to  be  accounted 
for  by  the  fact  that,  in  order  to  immerse  the  body  up 
to  the  shoulders  in  the  smaller  bath  (14in.  water), 
the  trunk  had  to  be  placed  at  a  greater  angle  from 
the  perpendicular  than  in  the  larger  bath  (17in. 
water).     Fig.    3    will    explain    this  graphically, 


Pig.  :s. 

Block  A  representing  the  trunk  of  the  body  in  Bath 
No.  1,  and  Block  B  the  same  in  Bath  No.  2.  CD 
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and  E  F  are  direct  lines  of  current  flow,  and  it  will 
be  readily  observed  that  E  F  is  longer  than  C  D.  In 
a  uniform  conductor  the  respective  resistances  of  the 
current  paths  C  D  and  E  F  would  be  in  direct  pro- 
portion to  their  leugtli ;  but  the  fact  that  the  body 
is  a  very  complex  structure  will  in  some  measure 
modify  such  a  law.  Nevertheless,  it  may  be  safely 
assumed  that  there  is  rise  of  body  resistance  when 
the  angle  from  the  perpendicular  is  increased, 
although  not  perhaps  in  strict  proportion  with  the 
increase  of  the  length  of  the  current  path. 

It  will  be  observed  that  the  resistances  of  the  body 
(when  immersed)  are  considerably  lower  than  any 
given  before.  The  reason  is  not  far  to  seek. 
Primarily,  no  doubt,  the  Bridge  test  has  something 
to  answer  for;  but  the  deductions,  in  several  in- 
stances, have  also  been  in  error. 

In  attempting  to  unravel  this  problem  it  would  be 
best  to  consider  the  body  and  water  as  parallel 
branches  of  a  circuit  (this  will  be  true  if  the  body 
occupy  the  whole  length  of  the  bath,  but  not  other- 
wise). So  far  as  the  water  is  concerned  two  sub- 
divisions must  be  considered  :  that  which  is  displaced 
by  the  body,  and  that  which  remains  undisturbed. 
These  resistances  may  be  placed  dia grammatically 
thus  : — 


.  A'  103.8^ 


Fia.  4. 
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A  being  the  resistance  of  the  water  which  would 
be  displaced  by  the  body;  A'  the  resistance  of  the 
water  remaining  undisturbed.    In  this  case  the  re- 
sultant  resistance  will  be 
737  x  103-8  _  91»  tota]  resistance  of  water. 

^Now^face  the  body  in  the  bath,  keeping  the  water 
at  its  original  level,  and  allowing  other  conctons  to 
remain  the  same.  What  has  been  done  »  to  replace 
a  given  volume  of  water  (A  737")  by  the  body  whose 
resistance  it  is  desired  to  measure.  By  refernng  to 
Table  III.  (water  at  Win.)  it  will  be  seen  that  the 
resultant  resistance  (water  and  body)  has  fallen  to 
77-5.    Diagrammatically  the  case  is 


Fig.  5. 

and  calculating  these  figures  the  result  will  be  — 

103-8  x  77-5  =  gQ6  resistance  of  immersed  body  ; 

103-8  —  77  5 

or,  reversing  the  process, 

306  x  103-8  =  77.5  the  resultant  resistance  of  body 
306  +  103-8 
and  water. 

It  would  appear  that  this  line  of  argument  has  not 
always  been  followed  by  those  who  have  investigated 
the  question.  Instead  of  it  a  plan  somewhat  similar 
to  the  following  seems  to  have  been  adopted.  The 
resistances  of  bath  (with  and  without  body)  being 
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first  measured,  the  results  were  calculated  by  the 
formula  — 

R  of  water  x  R  of  water  and  body 

R  of  water  —  R  of  water  and  body  =  R  of  body- 

At  least,  taking  the  values  of  resistance  as  given, 
the  above  formula  will  produce  the  same  results. 
Now  applying  this  formula  to  the  resistances  here 

91  x  77*  j 

given  there  is  obtained  '—  — -  =  522u  as  the  re- 

yi  —  7ro 

sistance  of  the  body.  In  this  case  the  water  was  at 
the  same  height  (17in.)  with  and  without  the  body; 
therefore  what  was  done  amounted  to  taking  away 
one  parallel  branch  of  the  water  circuit  and  re- 
placing it  by  the  body.  But  what  is  the  value  of  the 
figure  522" — what  is  its  meaning?  Diagrara- 
matically  the  first  state  of  affairs  was  that  repre- 
sented in  Fig.  4,  i.e.,  when  measuring  resistance  of 
water  only.  With  the  body  immersed  the  position 
was  as  in  Fig.  5.  But  in  the  resultants  (91w  and 
77*5")  only  one  constant  factor  was  present ;  that  is 
to  say,  the  resistance  of  the  undisturbed  water 
(103'8W).  In  short,  the  figure  522"  is  nothing  more 
nor  less  than  the  resistance  which,  if  placed  as  a 
parallel  branch  to  91",  would  give  a  resultant  of 
77'5W,  the  position  of  affairs  being — 


+  % 

A  7-37'.w  - 

5  22  ^ 

Fig.  (i. 

737  x  103-8  m  ,  91 
or  . — =  91,  and 


522 


737  +  103'8 


91  +  522 


=  77-5" 
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In  our  case  the  branch  A  (737)  was  replaced  by 
the  body,  therefore  the  resistance,  which  if  placed  as 
a  parallel  to  A  (103-8")  gives  a  resultant  of  77-5w, 
must  be  less  than  522w. 

Now  assuming  that  the  same  volume  of  water 
was  in  the  bath  before  and  after  the  immersion  of 
the  body,  how  would  the  case  stand  ?  On  immers- 
ing the  body,  a  certain  amount  of  water  is  displaced, 
increasing  the  sectional  area  of  the  composite  con- 
ductor as  against  that  of  the  original  water.  Is  the 
resistance  of  the  water  the  same  before  as  it  is  after 
immersing  the  body  ?  Admitting  that  it  is  not  the 
same,  would  it  be  correct  to  add  water  to  the 
original  amount  to  bring  it  to  the  level  to  which  it 
rose  on  immersing  the  body,  and,  having  measured 
its  resistance,  calculate  therefrom  the  resistance  of 
the  water  displaced  by  the  body  ?  No.  Consider 
an  analogous  case.  Assume  that  there  is  a  water 
vessel  (4'  high  x  3'  wide  x  6'  long)  and  a  block  of 
conducting  material  (1'  x  1'  x  3')  which  it  is 
wished  to  immerse.  Take  the  specific  resistance 
of  water  to  be  101"  per  foot  cube,  and  that  of  the 
block  at  5"  per  foot  cube  ;  the  water  being  3'  0"  high 
before  immersion. 


Pig.  7. 


16       THE  BTDEO-BLKOTHIO  MKTHODS  IN  MKD1CINE. 


In  the  first  case  place  the  block  vertically  (as  in 
Fig.  7),  and  there  will  be  obtained  — 


Resistance  of  Water. 

Resistance  of 
water  required 
to  be  added  to 
raise  from  low- 
to  high  level. 

Resistance 
of 

Displaced 
Water. 

Resistance 
of 
Block. 

Total  Composite 
Resistance 
(as  in  Fig.  7). 

Before 
immersion. 

After 
immersion. 

696'" 

6'78" 

118"  3,33w 

1-06"* 

G'01" 

Comparison  of  columns  3  and  4  will  show  the 
fallacy  of  the  "  added- water  "  theory.  Now  lay  the 
block  horizontally  as  in  Fig.  8 


Fig.  8. 

and  the  resistance  will  be  — 


Resistance  of  Water. 

Resistance  of 
water  required 
to  be  added  to 
raise  from  low 

to  high  level. 

Resistance 
of 

Displaced 
Water. 

Resistance 
of 
Block. 

Total  Composite 
Resistance 
(as  In  Fig.  8). 

Before 
immersion. 

After 
immersion. 

6'6b" 

6'68" 

118" 

no" 

15" 

6-00" 

the  proportion  of  total  current  taken  by  block 
coming  out  as 

Fig.  7.  FiS-  8* 

44-5  per  cent.  17'7  percent. 
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It  must  be  admitted  that  this  analogy  cannot  be 
strictly  applied  to  the  bath  under  the  usual  working 
conditions,  since,  in  both  Figs.  7  and  8,  a  large  pro- 
portion of  the  water  remains  in  "series"  with  the 
block;  whereas  with  the  patient  very  little  (if  any) 
of  the  water  is  so  left  in  practice.  Nevertheless,  it 
is  a  convincing  proof  (1)  that  the  resistance  of  a 
given  volume  of  water  alters  upon  immersing  a 
foreign  body,  by  reason  of  the  difference  of  shape. 
(2)  That  the  measurement  of  resistance  of  the 
"  added "  water  is  not  a  true  index  of  the  re- 
sistance of  the  displaced  water.  (3)  That  both 
the  resistance  of  displaced  water  and  body  (and, 
therefore,  the  current  ratio)  will  vary,  not  only 
with  the  volume  displaced,  but  also  as  to  the 
position  occupied  relatively  to  that  of  the  other 
water  circuit,  and  also  as  to  the  respective  con- 
ductivities. 

Reverting  again  to  Tables  III.  and  IV.  it  will 
be  seen  that  the  body  and  displaced  water 
resistances  are  approximately  as  *5  to  1 ;  or, 
reciprocally,  their  conductivities  are  as  2  to  1. 
Taking  now  the  first  reading  of  Table  III. 
(body  resistance  306w,  undisturbed  water  103 "S"), 
the  relative  conductivities  and  consequently  the 
relative  currents  are  as  34  is  to  100 ;  or  in 
other  words,  the  body  under  these  conditions 
took  25*3  per  cent,  of  the  total  bath  current. 
Below  are  given  the  proportions  of  total  current 
taken  by  the  body  at  varying  heights  of  water 
in  both  baths  calculated  from  Tables  III.  and 
IV. 


o 
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Table  V. 


Ui-nrlit  (if  Watj>r 
lit  'k1'1         "  "W3* * 

Proportion  of  Total 
Current  passing  through 
Body. 

Remarks. 

171n. 
I6In. 

20  o  per  cent. 
25*8      ,  > 

Bath  No.   1.    Current   89.  m.a. 
Temp.  98"  Falir.  Area  of  Elec- 
trodes:— Anode,  471    sq.  c.m. 
Kathode,  481  sq.  c.m. 

15in. 

2109  ,, 

llin. 

'2-2-30  „ 

13in. 

21-7 

12in. 

19-7  „ 

llin. 

18-3  „ 

lOin. 

18-5  „ 

Table  VI. 

Height  of  Water. 

Proportion  of  Total 
Current  passing  through 
Body. 

Remarks. 

14in. 
13in. 

24  4  per  cent. 
232 

Bath  No.  2.    Current  89  m.a. 
Temp.  98°  Fahr.    Area  of  Elec- 
trodes : — Anode,  462    sq.  c.m. 
Kathode,  462  sq.  era. 

12in. 

2P6  ,, 

llin. 

20-4  „ 

lOin. 

18  8  „ 

9in. 

15-4  „ 

From  these  Tables  it  appears  that  the  body  re- 
ceives under  the  usual  working  conditions  when 
fully  immersed  about  25  per  cent,  of  the  total  cur- 
rent. But  it  must  not  be  forgotten  that  this  25 
per  cent,  represents  simply  the  auerage  current 
passing  through  the  body,  and  by  no  means  repre- 
sents the  maximum.  In  any  given  cross  section  of 
a  conductor  formed  of  two  substances,  having 
different  specific  resistances  and  placed  in  parallel 
with  one  another,  the  proportion  of  the  total  cur- 
rent taken  by  each  branch  will  vary  directly,  as 
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their  respective  sectional  areas,  and  inversely  as 
their  respective  resistances.  Now,  the  average 
specific  resistance  of  the  body  is  only  half  that  of 
the  water ;  it  therefore  follows  that  if  the  trunk  of 
the  body  occupy  one  half  of  cross  section  of  the 
bath  (taken,  of  course,  at  right  angles  to  the  direc- 
tion of  current  flow),  the  current  through  that 
portion  of  the  body  will  be  66*6  per  cent,  of  the 
whole.  Again,  take  a  cross  section  of  the  bath  at 
the  position  of  the  ankles.  That  portion  of  the  body 
may  occupy  only  ■jV  part  of  the  sectional  area;  the 
current  flowing  in  that  part  would,  under  those  cir- 
cumstances, be  about  4  per  cent,  of  the  total. 
Reference  to  Figs.  3,  7,  aud  8  will  further  elucidate 
this  point.  But  it  must  by  no  means  be  assumed 
that  the  resistance  of  the  immersed  body  is 
uniform ;  although  the  results  given  in  Tables  III. 
and  IV.  appear  to  show  that  the  resistance  of  the 
trunk  is  practically  so. 

Therefore,  to  sum  up  the  case,  the  proportion  of 
the  total  current  taken  by  the  body  will  vary  with 
the  temperature  of  water  (i.e.,  its  specific  resis- 
tance), the  total  volume  of  water,  the  volume  and 
resistance  of  displaced  water,  the  specific  resistance 
of  the  immersed  body,  and  the  position  which  the 
latter  occupies  relatively  to  that  of  the  water  circuit. 
However,  under  the  usual  working  conditions,  it 
will  be  safe  to  say  that  the  average  current  passing 
through  the  body  is  about  25  per  cent,  of  the  total, 
and  that  the  maximum  is  probably  nearer  50  per 
cent.,  i.e.,  through  the  trunk. 

Cei'tain  skin  reddening  and  tingling  sensations 
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out  of  proportion  to  what  was  supposed  to  bo  the 
amount  of  current  passing  through  the  body  in  the 
bath,  have  been  previously  noticed,  and  the  sug- 
gestion has  been  put  forward  that  these  might  be 
due  to  the  impinging  of  certain  current  lines  upon 
the  body,  the  said  current  afterwards  passing  round 
the  body.    It  now  appears  that  these  results  find 
their  true  explanation  in  the  large  current  passing 
throiujh  the  body.    The  smooth  and  painless  action 
of  such  a  current  cannot  but  be  wondered  at,  and  is 
only  to  be  accounted  for  (1)  by  the  very  large  skin 
surface  exposed  to  the  current,  and  (2)  to  the  effect 
upon  the  skin  of  immersion  in  hot  water. 

One  point  in  the  construction  of  the  bath  should 
not  be  overlooked,  viz.,  that /zed  electrodes,  a  large 
proportion  of  which  are  "  idle  "  during  treatment, 
are  not  desirable.    No  doubt  it  is  very  convenient 
to  be  able  to  switch  from  one  set  of  electrodes  to 
another,  but  when  the  effect  which  the  presence  of 
these  metal  electrodes  has  upon  the  distribution  of 
the  current  in  the  bath  is  considered,  it  becomes 
necessary  to  sacrifice  convenience  to  the  cause  of 
electricity.    For  instance  consider  a  cross  section  of 
the  bath  at  the  position  occupied  by  the  trunk,  and 
assume  the  resistances  of  the  body  and  water  at 
that  place  to  be  each  50"  (of  course,  they  are  in 
parallel) ;  now  place  also  in  parallel  with  them  an 
"  idle  "  metal  electrode  having  a  resistance  of  l" 
It  will  be  readily  seen  that  the  body  and  water  are, 
to  all  intents  and  purposes,  short-circuited,  and  that 
practically  the  whole  of  the  current  passes  via  the 
'  <  idle  "  electrodes.   Unless,  therefore,  it  is  purposely 
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intended  to  shunt  the  current  past  a  certain 
portion  of  the  body,  no  other  electrodes  than 
those  actually  in  use  should  be  allowed  to  remain 
in  the  bath. 

Indeed  it  is  advisable  as  a  rule  to  beware  of 
divided  anodes  and  divided  cathodes,  i.e.,  the  so- 
called  <e  multipolar  "  bath.  Such  an  arrangement 
introduces  many  electrical  complications ;  as  an 
instance  suppose  a  case  in  which  there  is  one  cathode 
plate  and  two  anodes  ;  of  the  latter  the  one  which  is 
the  nearer  to  the  cathode  although  positive  to  the 
cathode  must  be  negative  to  the  other  anode.  It  is 
like  the  "neutral"  in  a  three-wire  electric  lighting 
svstem. 

Another  point  bearing  on  the  construction  of  the 
bath  may  be  shortly  noticed  here.  It  has  been 
proposed  by  Gartner  to  insert  a  partition  or 
"  diaphragm  "  (through  which  the  body  of  the 
patient  passes)  across  the  bath.  Now  supposing 
that  the  junction  of  the  body  with  this  partition 
approach  the  condition  of  a  "  water-tight  joint,"  it 
is  evident  that  practically  the  whole  of  the  current 
passing  through  the  bath  must  pass  through  that 
part  of  the  patient's  body  which  is  in  contact  with 
the  partition,  no  other  route  being  open.  But  it  is 
through  this  particular  part  of  the  body  only  that 
the  entire  current  will  pass.  Is  such  a  result 
desirable  ?  It  is  obvious  that  an  arrangement  of 
this  kind  represents  either  a  disastrous  concentration 
of  current  on  one  particular  part  or  an  inadequate 
current  for  the  rest  of  the  body. 

Dealing  next  with  the  interesting  phenomenon  of 
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"  polarisation  "  :  it  is  evident  that  this  is  responsible 
for  many  of  the  miscalculations  already  described, 
inasmuch  as  it  is  owing  to  polarisation  that  the 
apparent  resistance  of  the  bath  alters  with  E.M.F. 
and  current.  It  has  been  objected  that  the  "  back  " 
E.M.F.  is  not  a  true  resistance,  and  that  it  should, 
therefore,  be  deducted  from  the  impressed  E.M.F. 
and  that  calculations  be  based  solely  upon  the  ohmic 
resistance.  But  it  must  not  be  forgotten  that  the 
"  ohmic  "  resistance  itself  alters  as  a  result  of 
polarisation,  by  the  formation  of  gaseous  envelopes 
round  the  electrodes.  In  practice,  moreover,  it  is 
impossible  to  eliminate  polarisation  and  its  resultant 
effects.  These  cannot  be  got  rid  of,  and  the 
inevitable  must  be  accepted.  Therefore  resistance 
must  be  treated  as  the  "  algebraic  sum  of  all  the 
forces  opposing  the  current." 

It  has  been  stated  that  in  measuring  the  resistance 
of  the  body  it  is  desirable  to  do  so  by  means  of  an 
alternating  current  and  telephone,  inasmuch  as  by 
this  means  the  difficulty  of  polarisation  is  eliminated. 
If,  by  this,  it  is  to  be  understood  that  polarisation 
does  not  exist  with  an  alternating  current,  such  a 
statement  cannot  be  accepted.  Admitting  that  at 
the  end  of  every  complete  period  of  an  equally 
alternating  current,  the  amount  of  decomposition  is 
nil;  yet,  during  each  half  period  of  the  cycle, 
electrolytic  action  is  taking  place,  only,  however,  to 
be  reversed  in  the  succeeding  half  period.  When 
the  current  is  not  equally  alternating  (such  a 
current  as  is  given  by  an  induction  coil),  there  is  a 
resultant  electrolytic  action  at  the  end  of  each 
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period,  in  proportion  to  the  difference  between  the 
two  half  periods,  giving  rise  to  a  gaseous  envelope 
and  consequent  increase  of  the  ohmic  resistance. 
Still  further,  under  certain  circumstances,  electro- 
lytic action  has  been  known  to  cause  a  lag  of  phase 
in  an  alternating  current,*  thus  proving  conclusively 
the  existence  of  a  counter  electromotive  force. 

A  test  of  the  amount  of  discharge  current  obtain- 
able from  the  bath  after  charging  with  continuous 
current  was  made,  and  the  curve  Fig.  9  is  formed 
from  these  results.  The  charge  was  begun  with 
20  m.a.  and  then  increased  by  20  in. a.  at  the  end  of 
each  two  minutes  until  100  m.a.  had  been  passing  for 
two  minutes,  and  then  suddenly  reversed  through  an 
ammeter  (K  =  15M)  and  readings  taken  at  intervals 
of  one  minute.  The  discharge  current  was  1'5  m.a. 
at  the  moment  of  reversing,  and  fell  to  "66  m.a.  at 
the  end  of  17  minutes.  The  height  of  water  was 
14in.,  temp.  98°  Fahr. ;  area  of  electrodes  :  Anode, 
462  sq.  cm.;  Kuthode,  462  sq.  cm. 


Fig.  9. 


*  "  Alternate  Current  Electrolysis,"  by  W.  £.  Cooper,  M.A. 
"  Electrician,"  Vol.  xxxv.,  p.  842. 
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The  following  is  a  dimensional  sketch  of  Bath 
No.  1  :— 


Fig.  10. 

The  corresponding  dimensions  of  Bath  No.  2  are  as 
follows  : — 

Length,  140  cm. 
Width  at  widest  part,  71  cm. 
Height  at  top,  54  cm. 
„       at  bottom,  38  cm. 

f  Anode,  4G2  sq.  cm. 
Area  of  electrodes  j  Cathodef      >;  „ 

(Sides  and  ends  in  both  baths  are  perpendicular.) 


«/  CHAPTER  II. 


THE  THERAPEUTICS  OF  THE  HYDRO- ELECTRLC  BATH. 

Definition   of  Terms.— It   is   well  in  the  first 
instance  to  come  to  an  understanding  about  terms. 
The  electric  bath  is   correctly  and  conveniently 
spoken  of  as  "  monopolar  "  or  "  dipolar."    It  does 
not  seem  necessary  to  admit  the  word  "multi- 
polar," of  recent  introduction.    To  regard  the  mul- 
tiplication of  electrodes  as  a  divided  anode  or  a 
divided   cathode  is   probably  more   simple  and 
certainly  more  correct.   The  monopolar  is  that  form 
of  bath  in  which  one  electrode  only  is  in  the  water ; 
the  other  is  applied  to  some  portion  of  the  patient's 
body  (neck,  arm,  hand)  out  of  the  water ;  and  this 
will  be  the  point  of  entrance  or  emergence  of  the 
current,  i.e.,  it  will  be  the  anode  or  cathode,  accord- 
ing to  circumstances.    The  opposite  pole  is  the 
whole  of  the  patient's  body  in  contact  with  the 
electrised  water ;  or,  in  other  words,  the  water  in 
contact  with  the  body  constitutes  one  huge  elec- 
trode, adapting  itself  accurately  to  every  irregularity 
of  surface   and  carrying  a  very  widely  diffused 
current.    The  advantage  of  this  method  of  applica- 
tion is  that  the  amount  of  current  entering  the 
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patient's  body  is  accurately  known.  Its  disad- 
vantage is,  that  it  involves  a  great  concentration  of 
the  current  on  one  spot.  The  latter  is  an  effect  that 
the  electric  batli  is  specially  designed  to  avoid, 
except  in  a  modified  way,  to  be  hereafter  detailed, 
which  is  carried  out  by  to  some  extent  concentrating 
and  directing  the  lines  of  current-flow  through  the 
water. 

In  the  dipolar  bath  both  electrodes  are  in  the 
water  ;  that  is,  the  current  is  led  off  from  both  poles 
of  the  battery  or  coil  or  current  controller  direct  to 
the  water,  the  current  being  thus  applied  to  the 
patient's  body  only  through  the  medium  of  the  water. 
For  most  purposes  of  general  electrisation  this  is  the 
form  usually  preferred.  Its  painless  and  widely- 
distributed  current  offers  certain  unique  advantages 
which,  in  some  cases,  make  it  an  admirable  method 
of  treatment,  and  an  almost  indispensable  weapon 
in  the  equipment  of  the  electrical  physician.  It  is 
"  wasteful  of  current,"  but  with  sufficient  electrical 
power  available,  and  knowledge  and  apparatus  to 
efficiently  control  it,  such  a  consideration  has  no 
importance. 

It  is  obvious  that  in  the  monopolar  bath  the 
whole  of  the  current  must  enter  the  patient's  body. 
In  the  dipolar  form  the  conditions  are  much  more 
complex ;  and  it  has  been  shown  by  the  foregoing 
experimental  results  that  the  proportion  of 
current  the  body  receives  is  by  no  means  easy  to 
arrive  at. 

The  various  kinds  of  bath  must  be  further  de- 
signated by  the  source  of  electrical  supply  or  more 
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properly  by  the  physical  nature  of  the  current  used. 
Thus  either  the  monopolar  or  dipolar  bath  will  be 
«  continuous,"  or  "  alternating."  L  If  continuous 
it  will  either  be  (a)  "  uniform,"  i.e.,  a  current  pro- 
duced by  a  uniform  electro-motive  force,  such  as  is 
that  of  a  Leclauche  cell  ("galvanic"),  or  by  the 
practically  straight  line  of  electro- motive  force  of 
some  central  station  lighting  currents ;  or  it  will  be 
(b)  "pulsatory,"  i.e.,  a  current  continuous  and 
always  flowing  in  one  direction,  but  not  absolutely 
uniform  in  strength.  The  current  produced  by  a 
single  constant  current  dynamo  having  few  sections 
is  of  this  order  (Fig.  11).  II.  If  alternating  it  may 
be  (a)  "dissymmetrical,"  i.e.,  a  current  produced 
by  an  electro-motive  force  of  which  the  positive  and 
negative  maxima  are  neither  equal  nor  smoothly 
attained ;  and  the  most  familiar  example  of  this  is 
the  current  produced  by  the  ordinary  medical  induc- 


FlG.  11* 


Fig.  12* 


Fig.  13.* 

tion  coil  "faradaic"  (Fig.  12) ;  or  the  current  may 
be  (b)  "  sinusoidal,"  i.e.,  a  current  produced  by  an 
*  After  Houston  and  Kennelly. 
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oloctro-motivo  forco  wliioli  gradually  attains  its 
positive  and  negative  maximum,  shows  no  lost  time 
and  no  actual  interruptions  (Fig.  18).  Ifc  is  a 
current,  in  short,  whose  electro-motive  force  is  re- 
presented graphically  by  a  "  curve  of  sines."  A 
current  of  this  order  is  furnished  by  the  therapeutic 
alternator  and  is  very  closely  approximated  by  some 
alternating  light  circuits.  The  use  of  the  latter  is 
fast  growing  in  favour,  and,  as  will  be  subsequently 
shown,  has  been  attended  by  excellent  therapeutic 
results. 

The  above  designations  appear  in  the  following 
scheme  : — 


< 


CQ  O 


f  (a)  Uniform  (galvanic,   modern  central 
I.  Continuous     <  m      }US^ng  stations). 

i  (6)  Pulsatory    (a    single   constant  C. 
dynamo  of  few  sections). 


W 
i 

o 
a 
a 

w 


.  o 

a 
o 


'(a)  Dissymmetrical  (faradaic). 
(6)  Sin 


Sinusoidal  (some  therapeutic  alter- 
II.  Alternating.    <(  nators  and  the  more  or  less  sinu- 

soidal currents  of  alternating  light 
circuits). 


A  special  section  will  be  devoted  to  each  of  the 
above  varieties  of  bath,  and  their  therapeutic  effects 
will  be  then  discussed. 

Individual  Susceptibility  — Individual  susceptibi- 
lity to  the  action  of  electrical  currents  varies  within 
an  astonishingly  wide  range,  and  here,  therefore,  not 
less,  and  perhaps  more  than  in  other  departments 
of  therapeutics,  the  physician  must  often  be  content 
to  feel  his  way  in  the  light  of  a  cautious  experi- 
mentation. In  the  case  of  the  electric  bath  there 
arises  the  additional  complication  that  in  order  to 
decide  the  amount  of  current  to  be  used  it  becomes 
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necessary  in  the  first  instance  to  form  an  estimate 
of  what  proportion  of  total  current  running  through 
the  bath  will  fall  to  the  share  of  the  patient.  The 
chapter  ou  physics  has  already  dealt  with  this 
intricate  and  important  problem. 

The  arrangements  for  the  proper  administration 
of  an  electric  bath  depend  on  the  special  indications 
in  each  individual  case,  and  necessarily  also  to  some 
extent  on  the  individual  views  of  the  physician.  But 
there  are  certain  broad  rules  of  general  application 
which  may  not  be  neglected,  and  the  first  of  these 
is  this,  that  it  is  often  ou  attention  to  a  number  of 
small  details  that  the  efficacy  of  this  form  of  electri- 
sation will  very  much  depend. 

Temperature  of  Bath. — The  temperature  at  which 
the  bath  is  administered  will  depend  upon  the  nature 
of  the  case,  the  susceptibility  of  the  patient,  and  to 
some  extent  on  the  weather,  but  generally  the 
proper  degree  will  be  found  between  90  and  98  F. 
(32-37  Centigrade).  It  is  necessary  not  to  lose 
sio-ht  of  the  electrical  fact  that  the  hotter  the  water 
the  greater  its  electrical  conductivity,  and  therefore 
the  greater  share  of  current  it  appropriates  at  the 
expense  of  the  patient's  body.  For  similar  reasons, 
viz.,  that  the  conducting  power  of  the  water  becomes 
thereby  increased,  it  is  unsound  in  theory  and 
generally  objectionable  in  practice  to  add  acid  or 
salt  to  the  water  of  the  bath.  If,  however,  there 
are  any  special  reasons  why  these  or  similar  sub- 
stances be  added,  or  that  the  temperature  of  the 
water  be  raised,  it  is  really  of  little  consequence 
from  an  electrical  point  of  view,  and  only  neces- 
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sitates  the  employment  of  a  stronger  current  in 
proportion  to  the  increase  in  temperature. 

Precautions. — The  ordinary  rule  of  not  taking  a  bath 
after  a  full  meal  ought  to  be  followed.  In  the  case 
of  insane,  ansesthetic,  paralysed,  or  other  helpless 
people  special  precautions  will  be  used.  In  the  case 
of  certain  heavy  patients,  paralysed  in  the  lower  limbs 
only,  the  writer  has  availed  himself  of  the  suspension 
tripod  ordinarily  used  for  locomotor  ataxy.  "With 
this  placed  across  one  upper  corner  of  a  low  bed,  and 
with  an  improvised  seat  or  "  chair  "  made  of  straps  or 

stout  webbing,  he  has  easily 
with  the  aid  of  two  nurses 
swung  such  a  patient  into 
a  bath  placed  alongside  the 
bed.  If  wholly  helpless  the 
apparatus  figured  and  de- 
scribed by  Mr.  Stephen  for 
the  cold  bath  treatment  of 
typhoid  may  be  used.*  In 


Fig  14. 


all  such  cases  the  greatest  care  must  be  exercised 

*  "  Brit.  Med.  Jonrn." 
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not  only  in  placing  the  patient  in  the  bath,  but  in 
looking  for  wounds,  ulcerated  surfaces,  skin  abrasions, 
and  protecting  them  by  a  piece  of  sticking  plaster 


Fig  15. 


or  other  means  from  the  action  of  the  current.  It 
is  important  also  before  placing  the  patient  in  the 
bath  to  inquire  into  the  condition  of  the  "  sensibili- 
ties,"—  the  tactile,  pain,  temperature  sense.  It 
is  within  the  writer's  knowledge  that  in  the  cnse  of 
tabetics  who  were  also  anaesthetic  serious  ill  effects 
have  followed  the  administration  of  electric  baths 
by  incompetent  persons  whose  only  limit  of  current 
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strongth  seerued  to  be  the  limit  of  tlie  patient's 
endurance. 

Position  of  the  Patient  in  the  Balk. — The  amount  oil 
current  that  any  special  part  of  the  body  will  receive 
must  depend  upon  its  position  in  the  bath.  This 
will  bo  decided  according  to  circumstances ;  com- 
pletely immersed  if  it  be  desired  to  act  on  the  whole 
length  of   the   spine,  or  sitting   upright  on  the 
"gluteal"  electrode  if  only  the  lower  part  of  the 
back  is  to  be  influenced  ;  or  placed  in  the  direct  line 
of  current  between  the  two  lateral  electrodes  in  cases 
where  it  may  be  intended  to  act  chiefly  on  the  hips 
or  on  the  organs  of  the  abdomen  or  pelvis.    In  the 
latter  position  the  arms  may  be  allowed  to  lie  across 
the  line  of  current  flow,  or  carried  to  the  front  of 
the  patient  so  as  to  avoid  it.    The  quantity  of  current 
that  the  body,  or  any  special  part  of  it,  receives  has 
been  already  shown  in  the  preceding  chapter;  but 
it  is  evident  that  the  amount  will  vary  according 
to   the  proximity  of  the  body  to  an  electrode; 
therefore,  by  altering  the  position  or  number  of 
electrodes,  the  current  strength  falling  upon  any 
special  part  may  be  correspondingly  altered,  that  is, 
the  current  may  be  "localised"  for  any  special 
indication,  as  for  example,  a  spinal  affection,  a 
sciatica,  or  disease  of  any  special  articulation.  The 
electric  bath  is  thus  seen  to  be  a  method  of  general 
electrisation  with  a  certain  power  of  localisation. 

Current  Density. — The  question  of  "  density," 
which  is  so  important  a  factor  in  "  dosage,"  and 
which,  in  ordinary  electrical  applications,  depends 
upon  the  size  of  the  electrodes,  becomes  a  very  com- 
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plicated  one  in  the  dipolar  bath.  Here  it  is  evident 
that  not  only  the  size  of  the  electrodes  is  to  be 
considered,  but  also  the  amount  of  diffusion  the  C. 
undergoes  in  passing  through  the  water  from  the 
electrode  to  the  body;  and  this  will  depend  partly 
on  the  size  of  the  electrode,  partly  on  distance,  and 
partly  on  the  conductivity  of  the  water.  In  other 
words,  there  is  to  be  considered  not  only  the  size 
and  position  of  the  electrodes  electrising  the  water, 
but  the  whole  extent  of  water  iu  contact  with  the 
body  has  to  be  regarded  as  a  huge  electrode  adapting 
itself  to  every  irregularity  of  the  body,  carrying  a 
widely  diffused  current,  with  a  density  diminished 
in  proportion  to  its  diffusion.  In  all  electro-thera- 
peutic work  it  is  absolutely  essential  to  aim  at  clear 
ideas  about  density.  If  the  size  of  the  transverse 
section  of  the  circuit  varies,  the  electricity  must  be 
of  the  greater  "  density  "  at  the  narrower  parts. 
This  fact  is  generally  stated  by  saying  that  with  a 
given  current  the  density  is  inversely  proportional 

to  the  transverse  section  of  the  conductor  or  D  =  — 

IS" 

The  current  is  "  comparable  to  a  girl's  hair,  which 
may  be  gathered  up  into  a  narrow  tress  or  allowed 
to  flow  loosely,  without  changing  the  number  of  its 
constituent  parts." 

Regulation  of  Current  Strength.— The  patient 
having  entered  the  bath  and  his  position  being 
duly  arranged,  the  current  will  be  turned  on  and 
very  gradually  brought  to  the  strength  required. 
But  if  the  operator  have  any  doubt  as  to  the 
accuracy  and  smoothness  in  working  of  his  current 

D 


34       THE  HYDBO-B&EOTBIO  METHODS  IN  MEDICINE. 


recrulator,  it   will  bo  found  a  useful  precaution 

CD  ' 

to  let  the  patient  sit  towards  the  middle  of  the 
bath  with  his  back  some  distance  from  the 
upper  electrode  and  his  feet  drawn  up  from  the 
bottom  one,  and  from  this  position  gradually  to 
extend  himself  atter  the  current  is  made. 

Direction    of   Current  Flow. — The   question  of 
polarity  will  have  to  be  decided  on  general  prin- 
ciples, or  more  probably  by  a  careful  trial.  The 
late  Dr.  Steavenson  states  that  the  direction  of  cur- 
rent flow  should  "  generally  be  from  the  feet  to  the 
head."    No  reason  seems  to  be  assigned  for  this 
rule,  and  it  is  not  quite  easy  to  feel  satisfied  of  its 
usefulness.    At  the  same  time  it  is  necessary  always 
to  bear  it  in  mind  as  being  the  opinion  of  a  high 
authority  and  the  outcome  of  a  large  experience. 
The  necessity  for  a  very  gradual  making  and  break- 
ing of  the  circuit,  unless  when  the  special  effects  of 
sudden  rupture  or  reversal  are  desired,  are  amongst 
the  things  common  to  ordinary  electrical  applica- 
tions, and  need  not  be  insisted  on  here.    If  a  con- 
tinuous current  be  running  the  galvanometer  and 
the  patient  must  both  be  carefully  watched.    If  an 
alternating  current  be  in  use,  and  no  measuring 
instrument  in  circuit,  the  operator  will  not  only 
regulate  strength  by  the  arrangements  of  his  coil, 
or  transformer,  or  by  his  rheostat,  but  will  also 
from  time  to  time  estimate  its  strength  by  his  hands 
extended  in  the  water  to  the  extreme  ends  of  the 
bath. 

Duration.— The  period  of  immersion  will  usually 
be  15  to  20  minutes,  and  will  ouly  on  rare  occa- 
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sions  exceed  or  even  extend  to  half-an-hour.  The 
first  bath  of  a  series  ought  to  be  more  or  less  an 
experimental  one,  and  of  even  shorter  duration  than 
the  first-named  time.    As  the  patient  emerges  from 
the  bath,  and  stands   up  in  the  water,  a  cold 
affusion  in  some  form  or  a  mild  Faradaic  douche 
may  be  administered,  according  to  individual  tolera- 
tion.    The   patient  who   finds   it   necessary  to 
undergo  a  course  of  electric  baths  has  not  generally 
any  considerable  resisting  power  to  cold.     He  is 
moreover  often  nervous  and  hypersensitive.  There- 
fore if  stimulation  either  by  the  cold  affusion  or  by 
the  electrised  douche  be  attempted,  it  is  imperative 
that  the  operator  have  his  apparatus  well  in  hand, 
that  in  other  words  he  must  be  able  easily  and 
accurately  to  regulate  both  its  electric  and  its 
hydnatic  strength.    The  light  bathing  dress  is  now 
removed,  and  after  vigorous  friction  the  clothes  are 
resumed  and  a  quarter  of  an  hour's  rest  is  taken. 
Then,  weather  and  strength  permitting,  the  patient 
walks  part  at  least  of  the  distance  home. 

Construction  and  Dimensions  of  the  Bath  —The 
substance  of  which  the  bath  itself  is  made  must 
clearly  not  be  of  metal,  for  the  reason  that  however 
carefully  covered  the  metal  may  be,  the  current  is 
sure  to  get  at  it  somehow,  sooner  or  later,  and  run 
round  it  in  preference  to  entering  the  water.    It  is 
best  made  of  oak  or  porcelain,  perhaps  porcelain  for 
choice,  it  expense  need  not  be  considered.  Insula 
tion  must  be  carefully  attended  to,  both  of  conduct- 
ing wires  and  waste  pipe,  the  latter  being  insulated 
from  earth  by  a  short  length  of  rubber  tubing  let  in 
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near  the  bath.  Or  better  by  having  the  discharging 
orifice  of  the  bath  "  overshot "  above  a  shallow  tank 
or  sink  beneath  it,  the  sink  having  no  connection 
with  the  bath,  but  having  the  waste  pipe  attached 
to  it.  With  coil  currents  having  perhaps  an  electro- 
motive force  of  several  hundred  volts,  it  is  evident 
that  insulation  is  a  very  important  matter. 

The  bath  is  an  ovoid  oak  tub,  148  cm.  long  and 
75  cm.  at  greatest  width,  which  is  about  5  cm. 
nearer  the  head  than  the  foot.  Height  at  head, 
68  cm. ;  height  at  foot,  51  cm.  In  one  form  of 
bath  there  are  five  electrodes,  fixed  to  the  sides  of 
the  bath,  the  latter  being  pierced  for  the  passage  of 
the  conducting  wires.  These  electrodes  are  of  bright 
metal  covered  only  by  light  removable  open  wooden 
framework,  size  as  follows  : — 

"Cervical"   28  X  29  cm. 

"Lumbar"   24  X  17cm. 

"Lateral  "(2)    26-5  X  18  cm. 

« Gluteal  "  (circular)        ...  30  cm.  (d.ameter). 

"Terminal"  (foot)...  22  x  38  cm. 

In  addition  to  these  there  is  an  electrode  for 
monopolar  purposes,  consisting  of  a  removable 
metal  rod,  one  inch  in  diameter,  covered  with  wash 
leather.  This  is  fixed  across  the  widest  part  of  the 
bath,  and  can  be  conveniently  grasped  by  the 
hands  These  electrodes  are  connected,  by  care- 
fully insulated  wires,  with  seven  terminals,  and  the 
latter  in  turn  lead  to  a  switch-board,  so  arranged 
that  by  the  insertion  of  plugs  any  electrode  or  com- 
bination of  electrodes  can  be  brought  into  action 
either  as  anode  or  cathode.    The  connection  with 
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the  battery,  coil,  or  other  source  of  supply,  is  by 
means  of  well-insulated  connections  leading  to  two 
ordinary  "binding  posts"  on  the  "commutator." 
This  arrangement  with  fixed  electrodes  is  con- 
venient, but  it  has  certain  obvious  disadvantages 
which  render  it  undesirable.  (1).  The  piercing  of 
the  sides  of  the  bath  is  certain  sooner  or  later  to 
lead  to  leakage.  (2).  "When  a  current  is  passing 
there  are  certain  electrical  complications,  as  ex- 
plained in  the  preceding  chapter,  that  may  arise 
from  the  presence  of  the  electrodes  even  when  the 
latter  are  not  in  action.  It  seems  better,  therefore, 
to  have  the  electrodes  connected  as  above  with  the 
switch-board  by  means  of  stoutly  insulated  wire, 
which  does  not,  however,  pass  through  the  sub- 
stance of  the  bath,  but  dips  into  the  water,  and  is 
stiff  enough  to  hold  the  electrode  in  position.  By 
this  arrangement  the  electrodes  are  removable. 
Their  number,  size,  and  shape  will  depend  upon  the 
theoretical  considerations  already  advanced,  looked 
at  in  the  light  of  the  experimental  results  set  forth 
in  the  chapter  on  Physics.  The  writer  advocates 
the  use  of  a  "cervical"  and  "lumbar"  electrode, 
the  dimensions  of  each  being  about  25  x  15  cm. 
These  can  be  used  separately  or  together.  At  the 
foot  of  the  bath  there  will  be  a  "  terminal,"  or  foot 
electrode  of  slightly  larger  dimensions  than  the 
cervical  or  lumbar.  The  two  last  named  can  be 
used  as  right  and  left  "  lateral,"  and  one  of  them 
covered  by  a  light  wooden  framework  may  at  other 
times  be  utilised  as  a  "  gluteal "  electrode  upon 
which  the  patient  sits.    The  only  further  addition, 
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a  very  useful  and  even  necessary  one,  is  the  so- 
called  "paddle"  electrode.  By  means  of  a  long 
insulated  handle  such  an  electrode  can  be  applied 
to  the  vicinity  of  any  part  of  the  body  on  which 
it  may  be  desirable  to  concentrate  the  current. 
Suitable  dimensions  for  this  electrode  will  be  12  x 
18  cm.  For  monopolar  purposes  the  metal  rod  above 
described  is  useful.  It  is  best  in  the  interests  of 
cleanliness,  if  for  no  other  reason,  that  the  electrodes 
be  of  bare  bright  metal,  as  the  cleansing  and  chang- 
ing of  covers  is  often  very  imperfectly  attended  to, 
a  matter  sometimes  of  serious  consequence,  as 
several  unfortunate  instances  show. 

Electrical  Equipment. — For  carrying  out  treat- 
ment by  these  methods  the  electrical  equipment 
must  be  not  less  complete  than  that  for  other 
purposes.  The  diversity  of  the  effects  required,  aud 
the  magnitude  of  the  currents  that  may  have  to  be 
employed,  point  to  the  necessity  of  having  the 
supply  under  safe,  easy,  and  complete  control. 
Apparatus  will  be  discussed  in  special  sections,  but 
speaking  generally  the  requirements  will  be  : — 1.  A 
continuous  current  supplj7  in  the  shape  of  a  battery 
with  low  resistance,  which  will  work  up  to  a  power- 
ful current  strength,  say,  300  m.a.  through  the 
estimated  resistance.  If  supply  be  taken  from  an 
electric  light  circuit,  it  will  have  to  be  safeguarded 
by  a  "  reducer  of  potential."  2.  A  means  of  open- 
ing and  closing  the  circuit  and  of  regulating  strength 
by  easy  gradation  so  as.  to  avoid  pain  or  shock,  i.e., 
a  cell  collector  or  a  rheostat.  In  dynamo  circuits 
this  is  safely  and  easily  effected  by  the  traversing 
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interlocked  shunt  rheostat,  or  in  alternating  circuits 
by  a  suitable  transformer.  3.  A  milliampere  meter, 
i.e.,  a  galvanometer  graduated  in  inilliainperes,  and 
registering  up  to,  say,  300.  4.  A  powerful  induc- 
tion coil  for  faradaic  bath  or  supply  from  a  thera- 
peutic alternator  or  from  alternating  electric  light 
mains.  5.  Some  means  of  suddenly  reversing  the 
current  ("current  reverser"  or  "pole  changer"), 
as  well  as  an  arrangement  for  throwing  the  two 
forms  of  current  together  for  combined  use  ("  cur- 
rent combiner"  or  "  De  Watteville  key").  These 
are  occasionally  useful,  but  are  not  indispensable. 
6.  As  an  adjunct,  but  not  an  actual  necessity,  may 
be  mentioned  a  voltmeter,  useful  for  occasionally 
determining  the  electro-motive  force  of  the  battery 
or  of  any  particular  cell,  as  well  as  for  other  pur- 
poses. Some  galvanometers  become  voltmeters  by 
suitable  adjustment. 

Thermal  Effects. — Before  proceeding  to  the  con- 
sideration of  special  forms  of  bath  it  is  well,  in  the 
first  instance,  to  clear  the  ground  by  distinguishing 
between  the  electrical  and  the  purely  thermal  effects 
of  any  bath.  The  warm  bath,  i.e.,  the  bath  at  95  to 
104°  F.,  slightly  increases  the  activity  of  the  circu- 
lation, and  somewhat  retards  tissue  metamorphosis. 
It  is  a  valuable  soothing  agent,  but  in  other  respects 
its  effects  on  the  system  are  almost  inappreciable 
(Shelley).  It  appears,  therefore,  that  there  is  not 
much  to  be  expected  from  the  water  bath  per  se  at 
the  temperatures  recommended.  But  as  a  means  of 
applying  electricity  to  the  body  water  at  such  a 
temperature  is  invaluable. 
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Physiological  Effects. — The  physiological  effects  of 
the  electric  bath  are  thus  summed  up  by  Erb : — 
"  Respiration  diminished  by  di-polar,  temperature 
slightly  lowered  by  mono-polar,  metabolism  pro- 
moted considerably  by  di-polar,  slightly  by  mono- 
polar, and  secretion  of  urine  increased.  Appetite 
and  digestion  are  improved,  the  genital  functions 
are  stimulated,  circulation  and  nutrition  are  bene- 
fited, sleep  notably  restored,  and  new  vigour 
imparted  to  the  mental  and  physical  faculties.  In 
short,  the  electric,  and  especially  the  faradaic,  bath 
is  credited  by  all  with  a  powerful  invigorating  and 
refreshing  action  upon  the  human  frame."  All  who 
are  conversant  with  the  subject  will  recognise  the 
accuracy  of  this  general  statement,  but  it  is  scarcely 
necessary  to  say  that  a  good  deal  has  been  learned 
about  the  electric  bath  since  this  was  written. 

Therapeutic  Effects —Speaking  broadly,  the  pain- 
less and  evenly  distributed  current  of  the  general  elec- 
tric bath  makes  it  one  of  the  best  methods  of  electri- 
sation, with,  at  the  same  time,  a  considerable  power 
of  concentration  on  special  parts  according  to  the 
indications  of  the  case.  In  all  states  of  general 
debility  and  impaired  nutrition  (Erb),  in  weakness 
or  exhaustion  of  the  spinal  nervous  system, "  nervous 
dyspepsia,"  palpitation,  hysteria  (Erb),  neuras- 
thenia, "  nervous  breakdown,"  and  many  of  those 
diseases  referable  to  some  derangement  of  the 
nervous  system  without  appreciable  lesion,  com- 
monly called  neuroses,  it  may  be  resorted  to  with 
excellent  and  unique  results.  Neuralgias,  sciatica 
(whether  perineuritic  or  purely  neuralgic),  paralyses 
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both  of  central  and  of  peripheral  origin,  chorea, 
primary  lateral  sclerosis,  muscular  rheumatism, 
gout,  rheumatoid  arthritis,  and  occasionally  chronic 
articular  rheumatism,  are  all  recorded  to  have 
been  cured  or  alleviated  by  its  use.  It  has  been 
used  with  good  effect  in  some  irritative  conditions 
of  the  spinal  cord,  in  alcoholic  or  mercurial  tremors, 
plumbism,  and  even  in  paralysis  agitans  (Lehr, 
Erb),  and  in  peripheral  neuritis,  from  whatever 
cause,  though  not,  perhaps,  in  every  stage.  There 
may  also  be  enumerated  the  excellent  results  (of 
the  faradaic  bath)  recently  recorded  by  Segrefcti  in 
the  treatment  of  rickets.  In  connection  with  the 
alternating  dynamo  current  bath  very  special  atten- 
tion must  be  drawn  to  the  still  more  recently  re- 
corded experiences  of  Grautier  and  Larat,  not  only 
in  many  of  the  above  conditions,  including  rickets, 
but  also  in  "  lymphatisme "  obesity,  eczema,  and 
many  so-called  diatheses  and  diseases  due  to  failure 
or  perversion  of  nutrition. 


CHAPTER  III. 


THIS  CONTINUOUS  CURRENT  BATH. 

For  the  continuous  current  bath  ("  galvanic")  there 
will  be  required  a  battery  which  should  consist  of 
20  large  (three-pint  or  two-quart)  Leclanche  cells. 
The  larger  the  cell  the  greater  its  electrical  capacity, 
and  the  longer  it  will  last  before  requiring  renewal ; 
and  the  simpler  in  type  the  easier  to  recharge,  and 
the  less  liable  to  get  out  of  order.  If  the  current 
from  such  a  battery  be  controlled  by  a  rheostat  it 
is  necessary  to  be  quite  sure  that  the  latter  is  made 
of  some  material  that  will  stand  a  current  of  250 
or  300  milliamperes.*  A  double  -  cell  collector 
taking  up  one  (certainly  not  more  than  two)  cells 
at  a  time  will,  perhaps,  be  found  more  generally 
useful  than  a  rheostat.  Having  decided  upon  the 
amount  of  current  likely  to  be  required,  the  neces- 
sary strength  of  the  battery  will  be  arrived  at  by  a 
calculation  of  the  following  kind: — Maximum 
current  required  for  the  bath  (say),  300  rn.a. ;  total 
resistance  of  circuit,  about  90u  (R.  of  bath  with 
body  77*5" ;  R.  of  one  Leclanche  cell  "5 ;  R.  of 
galvanometer  with  100  shunt,  2)  ;  E.M.F.  of  one 

*  A  circular  carbon  rheostat  with  a  glass  dial  and  a  mercury 
contact  is  often  6old.  This  is  a  useful  instrument,  but  not  suitable 
for  bath  purposes,  inasmuch  as  it  heats  seriously  with  a  current  of 
100  rn.a. 
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Leclanche*  cell  1*5,  therefore  —  =  330  m.a.  In 

other  words,  a  battery  of  20  Leclauche"  cells,  repre- 
senting an  E.M.F.  of  30  volts,  will  give  a  current  of 
330  m.a.  through,  the  estimated  resistance. 

With  the  di-polar  form  of  bath  and  a  bath-tub  of 
the  dimensions  indicated,  the  writer  finds  that  the 
depth  of  water  being  17  inches  (with  the  patient 
immersed),  and  with  the  cervical,  dorsal,  and  terminal 
electrode  in  action,  he  usually  employs  a  current 
strength  of  50  to  200  milliamperes.  In  the  first 
bath  the  current  is  very  gradually  raised  to  the 
lower  figure,  and  allowed  to  remain  there  for  the 
first  five  minutes.  A  somewhat  greater  strength  is 
gradually  attained  during  the  rest  of  the  time, 
which  altogether  extends  to  eight  or  ten  minutes  for 
the  first  bath.  Duration,  direction,  and  current 
strength  will  vary  according  to  the  therapeutic 
results  aimed  at,  the  susceptibility  of  the  patient, 
the  number  of  electrodes  in  action,  and  other 
circumstances.  The  case  is  then  watched  for  a  day 
or  two,  and  another  bath  given  with  an  increasing 
current.  Tolerance  having  thus  been  obtained,  and 
no  contra-indication  having  appeared,  the  rest  of  the 
course  (a  course  is  eight  to  twelve  baths)  will  be  ad- 
ministered on  successive  or  alternate  days,  according 
to  circumstances  and  the  nature  of  the  case. 

The  alternating  current,  especially  in  the  more  or 
less  sinusoidal  form  of  the  alternating  light  circuit, 
seems  for  the  moment  to  be  everywhere  in  the 
ascendant.  It  is  difficult,  therefore,  at  the  present 
moment  to  assign  to  the  continuous  current  bath 
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the  exact  placo  it  will  ultimately  hold  in  electro- 
therapeutics.   Much  is   expected  from  it  in  the 
treatment  of  rheumatoid  arthritis,  and  it  is  in  this 
class  of  cases,  perhaps,  that  it  is  most  frequently 
resorted  to.    It  would  seem  to  fulfil  the  double 
indication  of   combining  central  with  peripheral 
treatment.    The  writer  is  seldom  fortunate  enough 
to  encounter  these   cases  in    their   early  stage, 
where  they  can  be  dealt  with  as  trophoneuroses 
without   serious  local   mischief;   but  even  when 
of  some   standing  and  with  articular  manifesta- 
tions well  developed,  he  has  sometimes  seen  loco- 
motion improved  and  pain  relieved.     His  expe- 
riences of  this  bath  in  other  diseases  may  be  sum- 
marised thus:— In  muscular  rheumatism  frequent 
and  rapid  cures  ;  not  superior,  however,  to  other 
electrical  methods.    In  chronic  articular  rheumatism 
results  on  the  whole  disappointing.    Gout  often 
improved  after  a  course  of  baths  in  suitable  cases, 
but  being  generally  combined  with  other  remedies, 
and  always  with  dieting,  the  exact  relationship  of 
cause  and  effect  becomes  comparatively  obscure. 
Sciatica, — good  results,  not  superior  to  alternating 
0.  baths,  and  not,  perhaps,  superior  in  the  majority 
of  cases  to  other  electrical  methods.    "  Urethral 
synovitis  "  yields  to  these  baths  only  when  the  disease 
has  continued  for  some  time,  and  is  probably  waning 
in  the  ordinary  course  of  events.  Locomotor  ataxy, — 
occasional  alleviation  in   symptoms,  but  the  im- 
provement not  sufficiently  constant  to  distinguish 
it  from  those  periods  of  arrest  which  often  charac- 
terise the  disease ;  not  all  such  cases  are  suitable. 
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Ordinary  cases  of  chorea  sometimes  get  rapidly  well 
under  this  treatment,  as  they  do  after  faradaic  baths, 
or  any  other  form  of  treatment,  or  after  no  treat- 
ment at  all.    But  that  comparatively  small  class  of 
cases    known   as    "relapsing"  chorea  has  been 
treated  with  only  temporary  benefit,  lasting,  per- 
haps, for  only  a  few  hours  after  each  immersion  ; 
seldom  with  a  permanent  success.    In  amenorrhoea 
a  constant  current  localised  between  the  lateral  and 
gluteal  electrodes  has  in  several  instances  been 
found  quickly  successful.    But  it  is  by  no  means  to 
be  assumed  that  because  the  tendency  of  these  baths 
is  sometimes  to  increase  menstruation  that  therefore 
the  same  procedure  may  always  be  expected  to 
induce  that  function  when  in  abeyance.  Amongst 
the  rarer  cases  one  of   melancholia  and  one  of 
hysterical  paralysis  have  been  improved.     In  a 
very  considerable  number  of  cases  of  neurasthenia 
this  form  of  bath  has  been  found  useful,  especially 
as  a  beginning  of  treatment,  but   it  is  usually 
necessary  to  add  also  direct  electrisation  of  the 
head.    A  case  of  "ataxic  paraplegia"  has  been 
notably  benefited,  and  in  Parkinson's  disease  the 
tremor  has  been  temporarily  alleviated.    In  the  four 
last-mentioned  cases  alternating  currents  were  also 
used.    The  following  selected  case,  occurring  in 
the  practice  of  the  writer,  illustrates  the  use  of 
the  constant  current  bath  as  an  aid  in  the  treat- 
ment of  a  typical  neurasthenic. 

A  physician,  46  years  of  age,  of  a  neurotic  family,  strictly 
temperate  habits,  in  active  professional  work,  and  living  in  an 
atmosphere  of  considerable  social  excitement,  suddenly  broke 
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down  about  seven  months  ago.    His  first  and  greatest  trouble 
was  insomnia.    Obliged  to  give  up  work  he  underwent,  during 
throe  or  four  months,  a  variety  of  medication,  and  was  even- 
tually sent  to  me  by  his  medical  man  for  the  electrical  treat- 
ment of  the  insomnia.    I  saw  him  for  the  first  time  early  in 
February.    He  was  not  emaciated,  pallid  or  bloodless.  With 
most  of  the  external  appearances  of  good  health,  he  was  yet  the 
picture  of  a  neurasthenic-and,  it  may  be  added,  the  embodiment 
of  self-concentration.    His  mind  never  for  a  moment  strayed 
from  himself  and  his  ailments.    In  every  line  of  his  story  and 
in  every  lineament  of  his  face  there  was  the  history  of  nervous 
exhaustion— of  too  much  work  and  too  little  rest,  telling  on  a 
nervous  system  unstable  by  heredity.    With  minute  exactness 
he  details  his  symptoms  and  analyses  his  miseries.    In  case  he 
should  overlook  anything  he  comes  armed  with  a  slip  of  paper, 
a  few  notes  of  his  case—"  l'homme  aux  petits  papiers,"  as  the 
French  physicians  call  a  figure  not  unfamiliar  to  the  consulting- 
room.    The  first  symptom  on  his  list  is  sleeplessness.  ■  He 
cannot  sleep.    There  is  no  pain  or  any  great  discomfort,  or  any- 
thing in  his  surroundings  to  account  for  it;  he  simply  does  not 
sleep.    He  has  tried  everything.    He  has  denied  himself  his 
afternoon  nap  in  order  to  secure  his  sleep  at  night,— a  great 
mistake,  for  in  conditions  like  this  sleep  brings  sleep.    He  has 
darkened  his  room  and  closed  his  eyes;  he  has  lighted  his 
candle  and  read  his  book;  he  has  tried  counting,  repeating, 
saying  his  prayers ;  he  has  followed  the  ticking  of  the  clock 
and  thought  of  the  humming  of  bees.    Of  course,  following 
distinguished  example,  he  has  tried  a  glass  of  water  on  going 
to  bed  and  an  endless  list  of  similar  devices.    He  has  tried  a 
multitude  of  drugs,  for  some  of  which  he  has  an  intolerance 
by  idiosyncrasy.  Now  he  relies  almost  exclusively  on  sulphonal, 
which  gives  him  sleep  (generally  on  the  following  night),  but 
which,  he  considers,  is  not  without  evil  effects  of  its  own.  He 
spends  his  day  in  dread  expectation  of  the  coming  sleepless 
night.    Should  he  happen  to  sleep  soon  after  lying  down,  he 
invariably  wakes  again  in  an  hour  or  so.    His  sleeping  is 
ushered  in  by  sleep  jerks,  haunted  by  nightmare  and  dreadful 
dreams,  and  his  wakening  is  accompanied  by  no  feeling  of 
being  rested  and  refreshed.    The  insomnia,  at  first  a  con- 
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sequence,  is  now  a  contributing  factor  to  his  mental  and 
physical  prostration.  He  has  head  symptoms:  one  of  the 
earliest  of  these  was  vertigo.  He  chooses  the  side  of  the  street 
with  railings  to  the  houses  that  he  may  be  able  to  grasp  them 
should  his  giddiness  come  on.  Now  he  suffei's  from  headache, 
not  very  severe,  but  like  a  band  round  his  head,  or  a  weight, 
or  a  heavy  hat  pressed  down  tightly  (hel meted  headache  of  the 
"galeati"  of  Charcot).  It  is  a  day  headache,  not  a  night  one. 
There  is  hypersesthesia  of  the  scalp.  Intellectual  work  has 
become  difficult,  almost  impossible ;  he  cannot  even  write  a 
letter.  Once  a  man  of  action,  of  courage  and  resource,  he  is 
now  pusillanimous  and  hesitating,  and  leans  on  others.  There 
is  an  obvious  condition  of  cerebral  depression,  a  decrease  of 
will-power,  a  feebleness  of  character,  a  diminished  power  of 
resistance.  He  is  emotional  to  an  extreme  degree,  and  "  breaks 
down "  on  the  most  trifling  occasions.  Once,  sitting  at  the 
play,  interested  and  amused,  and  surrounded  by  laughing 
faces,  a  cloud  suddenly  seemed  to  come  across  his  mind,  every- 
thing looked  black,  his  prospects  seemed  hopeless,  he  lost  his 
self-control,  and  burst  into  tears.  He  suffers  from  dyspepsia, 
for  the  most  part  of  the  atonic  flatulent  kind — the  stomach 
rises  into  the  thorax.  There  is  exaggerated  resonance  over  the 
whole  abdomen  from  inflation  of  the  intestine,  and  this  dis- 
tension interfering  with  the  descent  of  the  diaphragm  has  its 
effect  on  respiration.  He  complains  of  muscular  debility  and  a 
vague  feeling  of  lassitude.  The  grasp  of  his  hand  or  his 
squeeze  of  the  dynamometer  shows  notably  less  force  than 
would  be  expected  from  a  man  of  his  muscular  development. 
He  has  already  said  enough  to  stamp  him  a  neurasthenic.  But, 
continuing  the  investigation  of  his  case,  a  second  line  of 
symptoms  comes  into  view.  There  is  a  peculiarity  about  his 
manner — an  excitability,  an  impulsive  restlessness.  He  shows 
a  marked  tendency  to  hypochondriasis  and,  as  already  stated, 
is  apt  to  take  a  pessimistic  view  of  the  whole  situation.  He  is 
evidently  in  the  habit  of  going  about  from  one  medical  man  to 
another,  never  weary  of  talking  of  himself  and  his  ailments  ; 
but  (and  here  comes  an  important  point  in  diagnosis  with  re- 
ference to  a  possibility  which  could  not  fail  to  suggest  itself) 
he  listens  reasonably  and  thankfully  to  words  of  encourage- 
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mcnt  and  advico.  Ho  leans  on  the  opinion  of  his  medical 
attendant.  At  times  he  exhibits  peculiarities  of  gait  that  look 
almost  like  hystei'ia.  He  walks  cautiously,  with  a  stiffish 
spine  and  occasional  peculiarities  of  movement,  almost 
mimetic  of  some  serious  organic  lesion.  Besides  the  general 
weakness  of  his  nervous  and  muscular  system,  he  describes 
fibrillary  tremors  of  the  muscles  and  jerks  of  the  limbs,  as 
well  as  disorders  of  sensation,  tingling  of  the  feet  and  fingers. 
The  knee-jerks  and  superficial  reflexes  are  normal,  as  are  the 
electrical  reactions.  There  seem  to  be  no  pressure  points  or 
areas  of  exaggerated  sensibility  over  the  spine,  but  there  is 
an  evenly  distributed  increase  of  the  general  cutaneous 
sensibility.  He  is  intensely  sensitive  to  heat  and  cold  and 
all  atmospheric  changes.  The  conjunctivae  are  a  little  con- 
gested, the  upper  eyelids  being  slightly  cedematous.  The 
pupils  are  perhaps  faintly  unequal,  but  inequality  is  not 
constant.  There  is  no  retinal  congestion.  He  is  extremely 
sensitive  to  noise.  There  is  constipation  and  a  malodorous 
condition  of  the  morning  urine,  which  contains  no  albumen 
and  no  sugar.  The  tongue  is  furred.  Palpitation  is  induced 
by  the  slightest  excitement ;  a  trifling  movement  or  a  meal 
may  bring  it  on.  The  pulsation  of  the  larger  arteries  is  ex- 
cessive and  at  times  tumultuous.  He  watches  with  anxiety 
the  throb  of  his  carotids,  and  anxiously  compares  it  with  that 
of  his  nurse  or  friends. 

Such  is  the  case,  and  insomnia  the  symptom  to  be  met.  A 
hopeful  prognosis  may  be  given,  inasmuch  as  in  electrisation 
there  exists  an  agent  well  adapted  to  meet  both  the  symptom 
and  the  disease — a  sedative  tonic.  Of  course  there  is  the 
usual  initial  difficulty ;  such  patients  are  hyper-sensitive  always, 
and  shrink  from  a  proceeding  which  they  are  sometimes  accus- 
tomed to  associate  with  "  a  shock."  Therefore,  by  way  of 
making  a  beginning,  I  passed  the  weakest  perceptible  faradaic 
current  through  my  own  body,  and  with  my  hand  administered 
for  one  or  two  minutes  to  his  forearm  the  mildest  of  labile 
applications.  He  at  first  shrank  back,  but  soon  admitted  that 
it  was  not  disagreeable.  I  asked  him  to  come  again  the  next 
day.  He  did  not  come  for  a  week,  and  then  only  at  the  renewed 
request  of  his  medical  adviser.   He  then  explained  that,  though 
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he  was  "  no  worse,"  and  quite  convinced  that  the  electrisation 
was  as  mild  as  it  could  possibly  be  made,  still  the  "  exquisite 
sensitiveness  of  his  organisation  "  was  such  that  he  had  felt 
pricks  and  tinglings  and  "  sensations "  ever  since.  He  was 
then  prevailed  upon  to  step  into  a  bath  having  a  temperature 
of  92°F.,  and  with  his  consent  a  continuous  current  of  a  few 
milliamperes  was  passed  through  it— foot  electrode,  anode  ; 
cervico-lunibar,  kathode.  This  was  very  gradually  raised  to 
50  milliamperes  for  five  minutes.  He  slept  well  that  night. 
Of  course  he  said  it  was  the  warm  bath.  Possibly  it  was,  but 
it  was  the  thin  end  of  the  wedge.  During  the  next  week  he 
had  four  or  five  such  baths  with  a  gradually-increasing  current 
(up  to  150  milliamperes)  and  a  gradually  increasing  duration 
(up  to  fifteen  minutes),  without,  perhaps,  any  marked  improve- 
ment in  his  insomnia,  but  with  a  perceptible  rise  in  his  general 
level  of  health.  This  treatment  was  continued  until  February 
18th,  and  resulted  in  a  less  frequent  necessity  for  resort  to 
sulphonal,  his  average  of  sleep  during  the  last  week  of  this 
period  having  been  from  three  to  four  hours.  Direct  head 
treatment  was  then  entered  on.  Using  the  hair  as  a  rheostat, 
a  continuous  current  cautiously  raised  to  2§  milliamperes  was 
passed  from  the  forehead  (anode)  to  the  nape  (kathode)  for  a 
minute,  followed  by  subaural  application  (anode)  of  five  milli- 
amperes stabile  on  each  side  for  half  a  minute.  This  was 
followed  by  labile  anodic  galvanisation  (five  milliamperes)  of 
the  neck  (cervical  spine,  back  of  ears,  and  anterior  border  of 
sterno-mastoid),  the  kathode  being  at  the  epigastrium.  The 
whole  proceeding  lasted  about  five  minutes.  Between  the  first 
date  of  this  application  (Feb.  18th)  and  the  end  of  the  month 
a  similar  procedure  was  almost  daily  carried  out,  sometimes 
twice  on  his  worst  days.  However  prostrate  and  depressed  on 
his  arrival,  he  always  on  going  away  after  such  an  application 
expressed  himself  as  feeling  better,  brighter,  and  more  equal 
to  bodily  or  mental  effort.  This  treatment,  with  slight  modifi- 
cation, was  continued,  with  the  result  that  his  average  of  sleep 
between  Feb.  18th  and  Feb.  28th  had  risen  to  five  hours,  and  he 
had  not  taken  sulphonal  since  Feb.  18th  nor  any  other  drug 
excepting  a  very  occasional  dose  of  bromide  of  potassium,  which 
he  has  taken  ever  since  the  beginning  of  his  illness.  Between 
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Feb.  28th  and  March  24th  this  treatment,  with  occasional 
faradaio  baths,  was  steadily  pursued,  but  with  decreasing 
frequency  and  duration,  and  by  that  time  (March  24th),  his 
average  of  sleep  for  the  twenty-four  days  having  been  six 
hours,  the  ti'eatment  was  discontinued — that  is  to  say,  after 
seven  weeks  of  treatment,  consisting  of  about  thirty  sittings 
and  twelve  baths,  sleep  was  practically  restored.  Not  only 
this,  but  the  general  health  and  moral  condition  were  strikingly 
improved.  Instead  of  dark  forebodings  and  pessimistic  views 
be  talked  cheerfully  and  hopefully  of  going  back  to  work  again. 
On  April  1st  the  improvement  was  not  only  maintained,  but 
was  still  progressive.* 

Those  rarer  uses  of  the  constant  current  bath, 
consisting  of  the  introduction  of  medicinal  sub- 
stances, or  the  elimination  of  metallic  impurities 
("  medication  and  de-meclication  ")  must  be  con- 
sidered. The  possibility  of  both  cannot  be  dis- 
puted. A  case  has  been  reported  where  an 
appreciable  quantity  of  lead  "  which  could  have 
come  from  no  other  source  than  the  tissues  of  the 
body,"  was  found  in  the  deposit  on  the  copperplate. 
It  has  since  been  suggested  that  this  might  have 
come  from  a  little  solder  discovered  on  the  electrode. 
Inasmuch  as  the  case  upon  which  doubt  is  thus 
thrown  constitutes  the  present  writer's  only  expe- 
rience, he  prefers  to  keep  an  open  mind,  and  can 
only  refer  to  the  paper  read  by  M.  Poey  before  the 
French  Academy  in  1855,  which  relates  the  classic 
and  ever-quoted  case  of  the  electro-plater  of 
Havana.  This  man  suffered  from  an  obstinate  ulcer 
of  the  hand,  stated  to  have  been  caused  by  the 
solution  of  nitrate  and  cyanide  of  silver  into  which 

*  '  Lancet,"  June  10th,  1893  (he  resumed  his  professional 
work  shortly  afterwards,  and  when  last  seen,  Oct.,  1895,  was 
in  good  health.) 
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it  was  necessary  in  the  course  of  his  occupation 
frequently  to  dip  his  hands.  On  one  occasion  it 
happened  that  he  immersed  his  hands  in  the  liquid 
before  the  object  to  be  plated  had  been  put  in. 
The  negative  wire  became  covered  by  a  metallic 
film.  It  was  concluded,  therefore,  that  the  deposit 
came  from  the  hands  of  the  electro-plater.  The 
operation  was  repeated  in  order  to  extract  any 
metallic  particles  that  might  remain.  Cure  of  the 
ulcer  followed.  Although  this  process  of  elimina- 
tion rests  on  evidence  whicli  is  very  far  from  con- 
clusive, still  no  opportunity  should  be  lost  of  testing 
the  question  in  a  suitable  case. 

The  treatment  of  skin  diseases  by  electrical 
methods  is  one  of  great  and  growing  importance. 
The  material  in  possession  of  the  writer  does  not 
enable  him  to  deal  with  it  in  any  satisfactory 
way  so  far  as  the  constant  current  bath  is 
concerned.  Judging,  however,  by  the  few  cases  in 
which  he  has  seen  it  used  (urticaria  and  eczema), 
and  by  the  effects  in  such  cases  of  other  forms  of 
electrical  treatment  with  which  all  are  familiar,  this 
form  of  bath  would  seem  to  deserve  a  patient  and 
extended  trial.  For  purposes  of  the  present  chapter 
and  his  own  information,  the  writer  has  consulted 
special  works  on  cutaneous  disease,  yet  without 
adding  materially  to  his  information  on  the  point  in 
question.  But  amongst  these  works  there  lies  before 
him  a  brochure  on  "  The  Bath  in  Diseases  of  the 
Skin,"*  from  which  (p.  61)  he  ventures  to  extract 

*  "  The  Bath  in  Diseases  of  the  Skin,"  by  J.  L.  Milton, 
Senior  Surgeon  to  St.  John's  Hospital  for  Diseases  of  the  Skin, 
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the  following  passage  : — "  It  will  naturally  be 
expected  that  I  should  say  something  of  the 
galvanic  bath.  ...  I  frequently  employ  them 
through  the  medium  of  a  foot  bath,  one  foot  being 
placed  on  each  handle,  and  the  force  being  given 
by  the  100  cell  Becker-Muirhead  used  at  the 
hospital,  or  a  good-sized  wheel  magnet."  Having 
noted  the  latter  novel  source  of  "  galvanic"  supply 
it  is  scarcely  necessary  to  say  that  the  attempt  to 
gain  light  and  leading  from  the  volume  referred  to 
was  not  persevered  in. 

Lecturer  on  Diseases  of  the  Skin,  Member  of  the  Harveian 
Society,  Corresponding  Member  of  the  New  York  Dermatologi- 
cal  Society,  etc.,  etc. 


/  CHAPTER  IV. 


THE  CONTINUOUS  DYNAMO  CURRENT  BATH. 

When  the  source  of  supply  is  a  continuous  current 
lighting  circuit,  it  must  be  safeguarded  by  a  "re- 
ducer of  potential."  The  best  form  of  the  latter 
instrument  is  the  traversing  interlocked  shunt 
rheostat,  fully  described  by  the  present  writer  in 
his  monograph  on  "  Current  from  the  Main."*  With 
continuous  currents  from  a  transformed  system,  it 
will  be  well  to  interpose  a  motor  and  make  this 
drive  by  belt  a  small  dynamo,  which  should  not  be 
fixed  on  the  same  metal  bed  plate. 

Full  details  of  the  physical  character  and  the 
chemical  and  physiological  effects  of  the  continuous 
current  lighting  circuit  from  central  stations, 
will  be  found  in  the  above-named  essay.  In  this 
connection  it  is  here  sufficient  to  say  that  for 
therapeutic  purposes  the  currents  in  question,  if 
properly  handled,  do  not  differ  in  any  material  way 
from  the  current  produced  by  the  strictly  uniform 
electromotive  force  of  an  ordinary  Leclanche 
battery. 

In  using  public  supply  currents  for  the  purpose 
of  the  electric  bath,  the  first  consideration  must  be 
the  paramount  necessity  for  efficient  insulation  ; 

*  "  Current  from  the  Main,"  London,  H.  K.  Lewis,  1896. 
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and  tins  necessity  will  apply  equally  to  all 
systems  of  supply,  whether  continuous  or  alter- 
nating, direct  or  transformed.  In  the  usual 
electrical  applications  security  would  be  attained 
by  standing  on  a  very  dry  floor  or,  more  cer- 
tainly, on  a  varnished  kamptulicon  mat.  But 
in  the  case  of  the  water  bath,  connecting  as  it 
does  with  a  good  earthing  device  in  the  shape  of 
waste  pipes  and  water  pipes,  the  case  is  altogether 
different,  and  certain  additional  precautions  then 
become  necessary.  With  these  duly  carried  out 
effective  insulation  can  certainly  be  secured.  In 
the  first  place  it  is  obvious  that  the  bath  should  not 
be  made  of  metal.  Hard  wood  or  porcelain  are 
suitable  materials,  the  latter  by  preference.  The 
bath  should  stand  upon  glass  mushroom  insulators 
filled  with  a  heavy  resinous  oil  (similar  to  those 
used  for  insulating  storage  batteries)  or  it  might  be 
placed  upon  hard  vulcanised  rubber  blocks.  The 
inlet  stopcocks  for  both  hot  and  cold  water  should  be 
placed  at  some  distance  from  the  bath,  and  in  such 
a  position  that  it  would  be  impossible  for  the  patient, 
when  in  the  bath,  to  accidentally  make  contact  with 
them.  An  insulating  piece  of  porcelain  or  vulcanised 
rubber  should  be  inserted  in  both  inlet  pipes  between 
the  stopcocks  and  the  bath.  If  the  waste  pipe  be 
attached  to  the  bath  an  insulating  piece  should  be 
inserted  as  close  to  the  bath  as  possible.  But 
danger  may  be  even  more  easily  and  effectually 
averted  by  fixing  directly  below  the  waste  outlet  of 
the  bath  a  shallow  tank  or  sink  to  receive  waste 
water  from  the  bath,  the  waste  pipe  being  attached 
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to  this  sink.  Neither  the  tank  nor  the  waste  pipe 
should  make  contact  with  the  bath. 

The  following  diagrams  show  the  electrical  con- 
ditions that  exist— for  example,  in  a  bath— when  an 
earth  connection  is  made,  and  illustrate  the  serious 
danger  to  which  a  patient  would  under  such  cir- 
cumstances be  exposed. 


Fig  16. 
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115  volts  is  the  full  pressure  of  supply.  There 
is  one  fct  series  "  R  =  80  and  there  are  two  parallel 
branches  (R  =  600  +  2  +  10  and  R  =  1).  Then 

CIO    x  1 

the  total  resistance  =  ^  T  +  80  =  80-998,  and 

612  +  1 

the  total  current  (^^r^)  =  1420  ra.a.    The  cur- 

v80,998/ 

rent  in  the  respective  parallel  branches  will  be  as 
612  :  1 — in  other  words,  current  being  inversely 
proportional  to  resistance,  and  the  milliampere 
meter  being  placed  in  the  circuit  of  higher  R  (in 
the  proportion  612  :  1),  only   2*3   m.a.   will  be 
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registered,  whilst  the  remainder  of  the  total  current 
(travelling  vid  the  circuit  of  low  R.  viz.,  the  earth) 
amounts  to  14177  m.a.,  and  the  milliarnpere  meter 
fails  to  register  any  of  this  leakage  current.  But 
both  circuits  are  common  to  the  bath.  Had  the 
patient  been  placed  in  contact  with  the  uninsulated 
(neutral)  wire  and  the  resistance  been  interposed 
between  him  and  the  insulated  pole  (positive  or 
negative)  he  would  not,  even  if  placed  in  an  unin- 
sulated bath,  have  been  in  the  circuit  of  any  earth 
current.  This  would  hold  good  only  so  long  as  the 
condition  of  the  mains  was  good.  Should  a  fault 
break  out  on  one  of  the  outer  wires  (positive  or 
negative)  the  state  of  affairs  would  be  in  no  way 
different  from  the  case  just  considered.  What,  then, 
is  the  remedy  for  this  risk  ?  Clearly  insulation.  It 
should  be  taken  as  an  axiom  that  the  current  from 
public  supply  mains  should  never  be  applied  either 
as  a  shunt  or  direct  to  the  patient  without  inter- 
posing between  him  and  the  earth  an  insulating 
substance  of  such  a  nature  as  would  undoubtedly 
stand  the  full  main  pressure  across  it  without 
passing  a  current  of  1  m.a.  In  the  case  of  three 
wire  systems  the  "  full  main  pressure "  would  be 
double  that  of  supply,  and  in  five  wire  systems  four 
times  that  of  supply.  In  dealing  with  public  supply 
currents  for  medical  purposes,  the  first  and  last 
word  must  be  always  insulation. 


CHAPTER  Y. 

THE  "  FARADAIC  "  BATH. 

For  an  alternating  current  of  that  dissymetrical  type 
known  medically  as  the  "Faradaic"  (Fig.  12,  p.  27), 
a  strong  induction  coil  is  necessary,  with  a  smooth 
and  trustworthy  method  of  current  regulation.  The 
latter  will  be  best  effected  by  the  sledge  arrange- 
ment in  which  the  secondary  can  be  gradually 
pushed  over  the  primary  which  is  fixed ;  and  so  the 
strength  of  the  current  can  be  gradually  increased 
from  0  to  its  maximum.  By  increasing  or  decreas- 
ing the  mutual  induction  of  the  two  circuits  the 
electromotive  force  will  be  correspondingly  altered 
without  altering  the  inducing  current  in  the  pri- 
mary. By  the  insertion  or  withdrawal  of  an  inten- 
sifying core  a  similar  effect  can  be  obtained,  but  this 
method  is  inferior  to  the  sledge  arrangement. 
Neither  can  the  latter  be  profitably  replaced  by  the 
method  of  decreasing  the  magnetising  power  by  the 
"  shielding "  tube.  A  coarse  but  very  effective 
form  of  bath  coil  known  as  that  of  Constantin  Paul 
is  commonly  sold.  It  consists  of  a  primary  wire 
only.  The  regulation  of  strength  is  effected  by 
means  of  a  pivoted  arm  touching  studs  and  thus 
being  enabled  to  pick  up  (tap)  various  lengths  of 
the  coil  wire.    There  is  also  a  shielding  tube  which 
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by  its  withdrawal  increases  the  strength  of  the 
current.  In  this  instrument  although  there  is  only 
a  primary  wire  the  current  is  not  only  the  direct 
inducing  current  interrupted,  but  inasmuch  as  the 
coil  possesses  a  considerable  amount  of  self  induc- 
tion, there  is  an  extra  current  which  being  in  an 
opposite  direction  at  make,  simply  acts  to  cut  down 
the  battery  current  and  almost  to  efface  it.  But 
acting  as  "  a  plus  "  to  the  current  of  break  leaves 
the  latter  predominant,  and  in  point  of  fact  the  only 
one  that  need  be  considered.  But  in  such  a  coil  the 
make  and  break  currents  are  both  "direct."  Taking 
into  consideration  its  physical  character,  the  physio- 
logical effects  of  a  current  from  such  a  source  cannot 
be  quite  the  same  as  those  from  the  secondary  of  an 
ordinary  induction  coil.  Still  the  two  currents  are 
used  for  the  same  class  of  cases  and  their  thera- 
peutic effects  are  not  always  to  be  clearly  differen- 
tiated. These  currents  will  be  adopted  on  the  same 
general  principles  as  is  the  use  of  general  faradisa- 
tion in  any  other  form.  Strong  muscle  contracting 
currents  will  not  be  desired ;  such  currents  extended 
over  the  duration  of  a  bath  would  exhaust  muscle 
and  irritate  nervous  centres.  This  point  leads  to  a 
consideration  of  that  most  important  factor  in  the 
character  of  coil  currents  the  interrupter  or  contact- 
breaker.  In  the  average  English  or  German  coil 
and  especially  in  bath  coils  the  interrupter  does  not 
receive  sufficient  attention.  Rapidity  of  interrup- 
tion ought  to  be  variable  according  to  the  require- 
ments in  view  and  variable  within  a  much  wider 
range  than  that  obtainable  by  the  adjustment  of 
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the  screw  of  the  ordinary  spring.  In  order  to 
obtain  a  smooth  and  uniform  action  the  interrupt- 
ing arrangement  or  "  contact  breaker"  ought  to  be 
actuated  from  a  special  source.  A  good  instrument 
ought  to  be  supplied  with  a  slow  acting  vibrator 
capable  of  seventy  to  a  thousand  interruptions  a 
minute  and  "a  fast  spring"  giving  from  1,000 
to  3,000  or  4,000  a  minute.  The  rate  of  vibration 
obtainable  should  be  sufficiently  high  to  secure 
the  sedative  or  numbing  effects  of  such  currents. 
The  object  of  the  bath  is  usually  not  so  much  to 
determine  effective  muscular  action  as  to  secure  the 
nutritive  and  sedative  effects  of  which  it  is  demon- 
strably capable. 


I  CHAPTER  VI. 


THE  SINUSOIDAL  CURRENT  BATH  AND  ALLIED  FORMS. 

With  alternating  currents  "  from  the  main "  a 
"Woakes,"  or  "Miller  and  Wood's"  transformer 
may  be  used ;  but  it  should  be  tested  with  at  least 
the  pressure  of  the  primary  mains  between  its 
primary  and  secondary  windings  before  being  in- 
stalled for  work.  Under  any  circumstances  with 
public  supply  currents,  whether  alternating  or  con- 
tinuous, it  is  desirable  to  fix  upon  each  pole  of  the 
therapeutic  circuit  a  reliable  magnetic  cut-out.  But 
if  the  supply  be  an  alternating  one  it  becomes  a 
question  whether  instead  of  simply  using  the  current 
through  a  transformer  it  might  be  desirable  to  use 
a  small  motor  driving  a  therapeutic  alternator. 
Control  could  thus  be  secured  not  only  of  electro- 
motive force  and  frequency,  but  even  of  the  shape 
of  the  electromotive  force  curve. 

The  effects  of  sinusoidal  currents,  or  rather  of 
those  pseudo-sinusoidal  currents  obtainable  from 
alternating  light  mains  applied  through  the  medium 
of  the  water  bath,  have  been  especially  studied  by 
Gautier  and  Larat,  from  whose  writings  the  follow- 
ing remarks  are  chiefly  taken  : — Immersion  varies 
from  a  quarter  of  an  hour  to  40  minutes,  and  bene- 
ficial results  soon  show  themselves  in  an  increased 
appetite,  a  general  feeling  of  lightness  and  elasticity, 
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and  often  in  an  improved  action  of  the  intestinal 
canal.  These  authors  therefore  regard  such 
applications  as  a  good  general  stimulus  to  the 
functions  of  organic  life  —  a  "tonic"  like  fresh 
air,  salt  water  baths,  or  hydro-therapeutics.  This 
general  tonic  action,  they  state,  is  especially  seen 
in  chlorotic  aneemia,  where  even  after  four  or 
five  baths  appetite  returns,  the  enfeebled  intestine 
resumes  its  normal  functions,  palpitation  and  bruits 
disappear,  and  menstruation  is  re-established. 
Equally  noteworthy  is  this  tonic  action  in  that  form 
of  neurasthenia  known  as  "  spinal " — the  charac- 
teristic feebleness  of  the  limbs,  girdle  pains,  and 
weakness  of  the  genital  organs,  often  quickly  and 
permanently  disappear.  But  a  great  deal  more  is 
claimed  for  this  bath  than  a  mere  tonic  effect.  In  dis- 
ordered states  of  nutrition  and  in  certain  "  diatheses  " 
the  effect  is  to  restore  function  to  its  normal  type. 
This  is  effected  partly  by  the  tonic  influence  already 
noticed,  and  still  more  by  that  demonstrable  increase 
in  the  nutritive  exchanges  which  follows  the  treat- 
ment. In  "strumous  "  conditions  ("  lymphatisme"), 
both  of  children  and  of  adults,  there  is  often  a  remark- 
able improvement.  The  same,  and  with  even  greater 
truth,  may  be  affirmed  of  rickets.  The  authors  in 
question  regard  rickets,  not  as  a  chemical  derange- 
ment primarily  affecting  the  bones,  but  rather  as  a 
condition  dependent  on  faulty  assimilation.  And 
they  come  to  this  conclusion,  inasmuch  as  by  the 
treatment  in  question,  rickety  children,  without  the 
use  of  lime  or  iron,  show  a  manifest  improvement, 
an  improvement  the  possibility  of  which  no  one  can 
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doubt  after  the  demonstrations  of  Segretti.  The 
latter  used  the  extra  current  of  the  fnradaic  machine 
But  the  same  effects  are  not  less  marked  with  the 
bath  through  which  sinusoidal  currents  are  passing. 
In  cases  of  obesity  the  treatment  by  the  latter 
method  has  been  followed  by  improvement  in  health 
aud  decrease  in  weight,  often  permanent.  Four 
cases  of  muscular  atrophy  of  myopathic  origin  are 
recorded  which  underwent  improvement  by  the  same 
treatment.  Rheumatism,  especially  in  its  muscular 
manifestations  (lumbago  and  torticollis),  was  cured 
by  one  or  two  seances.  Neuralgic  pains  of  a  rheu- 
matic character,  especially  sciatica,  do  not  show  so 
rapid  an  improvement,  but  still  no  treatment  pre- 
sents better  results.  In  simple  sciatica,  cure  is 
relatively  rapid  (15  to  30  seances),  a  result  which 
the  writers  consider  good,  in  view  of  the  fact  that  in 
all  the  cases  given  the  sciatica  had  proved  rebellious 
to  other  forms  of  treatment.  In  subacute  and  chronic 
rheumatism  the  painful  articular  swelling  and 
muscular  weakness  and  atrophy  that  characterise 
these  conditions  often  yield  to  this  form  of  bath. 
The  same  may  be  said  of  gout.  When  the  attack 
ends  the  pain  and  swelling  disappear  much  in  the 
same  way  that  they  disappear  under  the  use  of  the 
thermal  waters  of  Aix-les-Bains.  And  if  the  treat- 
ment be  carried  out  between  the  attacks  the  intervals 
become  gradually  longer  and  the  attacks  gradually 
shorten.  Perhaps  the  most  remarkable  result  that 
followed  this  form  of  alternating  current  bath  was 
seen  in  eczema.  In  the  case  of  a  lady  who  was 
under  treatment  by  these  baths  for  chronic  rheuma- 
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tisra,  but  was  also  suffering  from  an  eczema  of  30 
years'  standing,  it  was  noticed  that  the  latter  got 
rapidly  well.  The  same  has  since  then  been  ob- 
served in  a  number  of  other  instances,  and  relapse  is 
rare.  The  good  effect  in  such  cases  must  be  depend- 
ent on  improvement  in  the  general  nutrition  of  the 
body,  rather  than  on  any  local  action  in  the  affected 
part,  inasmuch  as  the  bath  led  to  disappearance  of 
eczema  of  the  face,  as  well  as  of  the  other  parts  of 
the  body  to  which  the  current  had  direct  access. 
Similar  results,  but  less  constant  in  their  occurrence, 
have  been  observed  also  in  urticaria. 

The  following  case*  will  serve  to  illustrate  the  use- 
fulness of  the  generalised  application  of  the  alternat- 
ing light  circuit  current  by  means  of  the  water  bath, 
in  a  severe  case  of  trigeminal  neuralgia  : — 

A  man,  aged  53,  had  for  about  four  years  suffered  from 
severe  paroxysmal  neuralgia  of  the  second  and  third  divisions 
of  the  fifth  nerve.  In  September  of  last  year  he  was,  as  he 
expressed  himself  at  the  time,  "desperate"  from  it.  It  was 
relieved  by  five  milliamperes  of  galvanic  anode — the  details  of 
which  application  need  not  here  be  entered  upon.  On  several 
subsequent  occasions  the  same  proceeding  had  been  successful, 
and  at  other  times  the  pain  had  disappeared  under  the  ad- 
ministration of  Indian  hemp.  After  some  months  of  complete 
freedom  from  pain  he  again  (on  April  5)  presented  himself  for 
electrical  treatment.  He  said  that  for  the  past  three  weeks  he 
had  suffered  "night  and  day."  A  variety  of  medicines,  includ- 
ing Indian  hemp,  had  been  used  without  benefit.  He  described 
the  pain  as  "  plunging  like  knives,"  "  stabbing,"  "  seizing  the 
roots  of  the  tongue,"  and  he  altogether  bore  an  expression  of 
great  suffering.  During  a  paroxysm  the  face  became  fixed  in 
spasm,  and  he  vigorously  grasped  the  left  side  of  the  lower 

*  "  The  Treatment  of  Trigeminal  Neuralgia,"  by  W.  S.  Ui-dley,  M.D 
Reprinted  from  "  The  Lancet,"  June  2nd,  1894. 
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jaw,  exercising  powerful  pressure  with  his  thumb  on  the  point 
of  emergence  of  the  mental  branch  of  the  inferior  dental. 
Having  examined  the  mouth  without  result  for  a  probable 
"offending  tooth,"  five  milliamperes  of  continuous  current  were 
locally   applied  for  five  minutes — the  anode  (an  electrode 
of  4  cm.  diameter)  over  the  seat  of  pain,  and  the  kathode 
(14  by  8  cm.)  at  the  nape  of  the  neck.    This  was  without 
effect.    By  the  simple  expedient,  however,  of  insulating  the 
patient  and  "  taking  sparks  "  over  the  points  of  greatest  pain 
it  completely  disappeared,  and  he  went  away  smiling.  A 
short-lived  smile.    Scarcely  had  he  reached  home  when,  within 
half-an-hour  of  the  application,  things  were  as  bad  as  ever. 
Next  day  a  similar  application  was  followed  by  an  hour's 
relief  and  a  night's  rest,  but  there  was  an  immediate  return  of 
pain  on  getting  out  of  bed  next  morning.    Both  as  to  symptoms 
and  treatment  this  represents  the  history  of  the  case  for  the 
next  few  days.    On  April  15,  besides  the  electrical  application, 
a  tooth  (third  left  lower  molar)  was  extracted  at  the  patient's 
request  on  the  chance  that  there  might  be  exostosis  or  other 
undiscoverable  condition  of  the  root.    After  half-an-hour  the 
pain  returned  with  much  increased  violence.    On  the  17th  the 
condition  of  the  patient  having  in  no  way  improved,  and 
despairing  of  results  from  localised  applications  or  drugs,  the 
hydro-electric  bath*  was  administered  at  a  temperature  of  98° 
P.  for  fifteen  minutes — the  current  being  obtained  from  an 
alternating  light  circuit  having  a  potential  of  100  volts  and 
8,000   alternations  a   minute.    Its   strength  was  regulated 
simply  by  means  of  a  sponge  rheostat,  with  a  sixteen  candle- 
power  lamp  in  circuit.    The  effect  was  striking  and  immediate. 
From  a  condition  of  intense  suffering  on  entering  the  bath  the 
patient  found  himself  on  emergence  absolutely  free  from  pain. 
Seven  such  baths  were  given  on  the  same  number  of  successive 
days — but  from  the  first,  with  the   exception  of   a  slight 
"  bruised  "  feeling  for  a  few  days,  the  freedom  from  pain  has 
been  lasting  and  complete.    The  patient  says  that  he  has  felt 
from  the  first  "  a  different  man,"  and  stoops  down  to  lace  his 
boots   without   misgiving — a  position   which   before  would 
inevitably  have  induced  a  paroxysm  of  pain. 

*  Dipolar. 


THE  SINUSOIDAL  QUERENT  BATH  AND  ALLIED  FOEMS.  65 


Now,  if  instead  of  the  above  treatment  this  patient  had  been 
subjected  to  operation,  the  operation  would  with  justice  have 
claimed  the  result.  As  it  is,  this  may  be  fairly  credited  to  the 
electrical  treatment.  It  is  idle  to  talk  of  "  cure  "  in  such  cases. 
The  important  questions  are  :  How  long  will  immunity  from 
pain  continue,  and  how  far  will  the  same  procedure  be  success- 
ful on  recurrence  ?  It  is  more  than  possible  that  this  patient 
may  eventually  have  to  be  sent  for  operation,  but  in  the  mean- 
time it  is  at  least  satisfactory  to  think  that,  before  the  more 
heroic  remedy  is  resorted  to,  there  are  yet  other  weapons  in  the 
varied  armoury  of  electro-therapeutics. 

The  following  table  has  been  kindly  sent  me  by 
Dr.  Lewis  Jones  from  recent  records  of  the  electrical 
department  of  St.  Bartholomew's  Hospital.  It  gives 
a  good  idea  of  the  relative  efficacy  of  the  different 
forms  of  bath  in  a  few  cases  of  sciatica : — 

A. — Galvanic  Bath  Anode  to  Foot. 

1.  Louisa  F.,  41.  Twelve  baths.  200  m.a.  Cure. 
General  health  improved  much. 

2.  Louisa  F.,  41.    Eight  baths.  Cure. 

3.  Henry  G,  64.  Relieved  after  four  baths  ;  re- 
turned five  months  later;  eight  baths,  but  no 
relief. 

4.  Henry  G.,  64.  Cure  after  four  weeks  ;  eight 
baths. 

5.  M.  Gonorrheal  rheumatism.  Nine  baths.  No 
definite  improvement. 

6.  F.  Rheumatoid  arthritis.  Twelve  baths.  Slight 
improvement. 

B. — Faradaic  Bath. 

f  7.  H.  B.,  male,  43.     Seven  baths,  induction  coil. 
Cure. 

8.  Male,  47.  Seven  baths,  induction  coil.  Cure.  A 
long  previous  treatment  with  anode  to  thigh 
(without  baths)  ineffectual. 

9.  F.,  50.  Rapid  cure.  Number  of  baths  not 
given. 

10.  Thos.  H.,  25.  Galvanic  baths  first,  then  anode 
to  thigh  ;  then  faradaic  bath.  Last  most  use- 
ful ;  relieved. 


Sciatica 


Sciatica  ■{ 
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12. 

13. 


C. — Ai;rni(NATiN(i  Mains. 

11.  It.  B.,  60,  male.  Fifteen  baths.  Sinusoidal. 
Cure. 

F.,  30,  female.    Four  baths.    Sinusoidal.  Cure. 
L<\,  30,  female.     Same  patient,  with  general 
Sciatiea  \  rheumatic  pains;  two  years  previously  had 

galvanic  baths  (twelve)  and  was  cured. 

14.  W.  H.,  23,  male.  Five  baths ;  much  relieved. 
Left  London.  Wrote  a  week  later  that  im- 
provement continued. 

15.  G.  T.,  25,  female.  Severe  neuralgia  (cervico- 
brachial).  Ten  baths.  Sinusoidal.  Cure. 
Old  standing  case. 

Rheumatoid  arthritis.  Twenty  baths.  No 
improvement. 

Rheumatoid  arthritis.  Twenty  baths. 
Doubtful. 


16. 
L7. 


F. 
F. 


CHAPTER  VII. 


THE    ELECTRIC   VAPOUR   BATH   AND   THE    ELECTRIC  HOT 

AIR  BATH. 


The  so-called  electric  vapour  bath  scarcely  re- 
quires mention  here.  It  is  not  in  any  strict  sense 
an  electrised  bath ;  it  is  simply  an  application  of 
electricity  to  a  patient  in  a  vapour  bath.  The 
best  and  most  suitable  apparatus  for  this  purpose  is 
that  known  in  hydro-therapeutics  as  the  steam  box 
bath,  in  which  the  patient  sits,  the  head  not  being 
included.  It  consists  of  a  steam-tight  box,  with  a 
coil  inside  and  a  steam  generating  apparatus  out- 
side. The  steam  can  be  admitted  into  the  cabinet 
by  a  valve  or  allowed  to  escape  outside.  In  the 
latter  case  the  arrangement  becomes  a  hot  air  bath 
(etuve  seche  of  the  French).  The  seat  of  the  cabinet 
is  in  connection  with  one  pole  of  the  battery,  and 
the  other  pole  is  attached  to  a  plate  below  the  feet, 
or  is  applied  to  some  special  portion  of  the  body, 
according  to  the  effect  desired.  The  arrangement 
to  be  used  will  be  vapour  or  hot  air,  according  to 
circumstances,  remembering  only  that  the  hot  air 
can  be  borne  at  a  higher  temperature  than  the 
vapour  bath,  radiation,  of  course,  being  greater  in 
the  former  and  skin  action  more  profuse.  The 
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vapour  bath  may  be  administered  at,  say,  96°  to 
104°  F.,  or  exceptionally  up  to  112° ;  the  hot  air,  if 
dry,  can  be  borne  at  a  much  higher  temperature.  It 
may  also  be  remarked  that  in  the  vapour  bath  a 
higher  temperature  can  be  borne  than  in  the  hot 
water  bath,  but  for  a  shorter  time,  since  the  circum- 
ambient vapour  interferes  with  heat  radiation  from 
the  body  (Shelley). 

If  the  above  arrangement  be  not  available  a  very 
efficient  substitute  may  be  extemporised  by  seating 
the  patient  on  a  chair  with  a  large  covered  electrode 
on  it,  placing  another  under  his  feet,  covering  him 
over,  except  head,  by  a  large  blanket  and  mackintosh, 
and  placing  a  couple  of  red-hot  bricks  in  a  pan  of 
water.    An  extemporised  hot  air  bath  is  managed 
in  the  same  way,  excepting  that  a  spirit  lamp  only 
is  lighted  beneath  the  chair.    By  means  of  placing  a 
vessel  of  water  over  the  spirit  lamp  the  body -becomes 
subjected  to  the  action  both  of  hot  air  and  steam. 
The  process  ought  to  last  about  fifteen  minutes  and 
be  followed  by  a  light  douche,  electrised  or  other- 
wise, and  a  good  rubbing. 

By  diminishing  skin  resistance  these  methods 
assist  to  some  extent  the  process  of  electrisation; 
but  what  is  of  very  much  greater  consequence  they 
have  a  directly  beneficial  effect  of  their  own  on  the 
morbid  condition  (neuralgic,  or  rheumatic,  or  stiff 
joint  affection),  in  which  their  co-operative  influence 
would  probably  be  sought.  The  usual  contra- 
indications to  their  use,  such  as  diseases  of  the  cir- 
culation, fatty  heart,  and  conditions  of  old  age  and 
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debility,  will,  of  course,  hold  good  whether  accom- 
panied by  electricity  or  not. 

Purely  local  effects  by  vapour  or  hot  air  baths  can 
be  secured  by  means  of  special  "  receivers  "  adapted 
to  special  parts  of  the  body. 


\l  CHAPTER  VIII. 


THE  ELECTRIC  DOUCHE.* 

The  electric  douche  has  proved  itself  a  therapeutic 
agent  of  undoubted  promise.  Yet  in  the  way  of 
accurate  experimental  investigation  singularly  little 
seems  to  have  been  attempted.  Sufficient,  how- 
ever, has  been  done  to  demonstrate  its  electrical 
power  and  its  therapeutic  possibilities.  The  object 
of  the  present  chapter  is  to  detail  the  writer's 
original  experiments  bearing  on  the  question,  to 
carry  forward  the  inquiry  in  the  light  of  a  further 
experience,  and  especially  to  enter  into  greater 
detail  as  to  how  the  method  may  be  best  systema- 
tised  and  applied. 

It  has  been  shown  in  the  foregoing  pages  that  as 
a  means  of  applying  electricity  to  the  body  the  water 
bath,  possesses  many  unique  advantages.  That  not 
only  is  it  the  most  agreeable,  but  of  all  others  it  is 

*  All  the  tables  and  much  of  the  explanatory  matter  have 
already  appeared  in  the  "  Lancet  "  and  in  the  "  Journal  of  British 
and  Foreign  Health  Resorts."  These  articles  were  the  outcome 
of  an  experimental  investigation  undertaken  (in  the  absence  of 
any  literature  on  the  subject)  by  the  present  writer  for  his  own 
information. 
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the  method  that  best  deserves  the  name  of  general 
electrisation.  Its  efficacy,  however,  depends  in  most 
cases  on  a  general  and  distributed  action  rather  than 
on  any  strictly  localised  effects.  The  electric  douche 
has  been  devised  as  a  means  of  retaining  the  advan- 
tages of  the  electro-hydriatic  method,  and  at  the 
same  time  of  presenting  facilities  for  strict 
localisation  and  accurate  dosage,  and  securing 
the  advantages  of  a  labile  as  well  as  of  a  stabile 
action. 

Attempts  have  been  made  to  attain  the  above  ends 
by  the  use  of  spray  or  vapour  ;  but  such  attempts 
have  failed,  because  the  conducting  medium  had 
been  so  broken  up  and  disintegrated  that  it  ceased 
to  act  as  a  conductor.  It  is  evident  that  any 
stream  of  conducting  fluid  can  retain  its  conduc- 
tivity only  so  long  as  it  remains  whole,  continuous, 
and  unbroken.  Spray  is  composed  of  numerous 
small  particles  sometimes  appearing  as  many  fine 
continuous  streams,  but  actually  possessing  no  real 
conductivity  in  the  sense  that  applies  to  the  matter 
under  consideration. 

The  method  of  application,  apart  from  certain 
non-essential  details,  is  much  of  the  nature  of  what 
would  be  known  in  hydrotherapeutics  as  the 
"  movable  jet  douche  (douche  mobile),  and  the 
nozzle  is  so  arranged  that  the  electrised  stream 
escapes  in  the  form  of  a  more  or  less  condensed  jet 
or  jets,*  which,  with  a  certain  minimum  of  pressure, 


*  The  "  Ball  nozzle  "  may  be  used  with  advantage. 
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remain  unbroken  and  continuous  for  a  reasonable 
distance  after  emerging  from  the  pipe,  and  therefore 
for  that  distance  retain  their  electric  conductivity. 
It  is  obvious  that  there  must  be  some  means  of 
regulating  temperature  and  pressure.  With  this 
arrangement  one  pole  may  be  placed  by  means  of  a 
large  electrode  in  contact  with  some  indifferent  part 
of  the  patient's  body,  while  the  other  pole  is  con- 
nected to  the  internal  metal  of  the  douche,  with 
the  result  that  when  the  douche  is  set  in  action  the 
second  pole  is  brought  to  the  patient  by  and  in 
the  fluid,  and  may  be  concentrated  as  a  single  jet, 
or  distributed  as  many  small  jets.  The  fluid  is,  in 
fact,  the  second  electrode. 

It  was  necessary  to  inquire,  by  direct  experiment, 
how  much  current  this  water  conductor  carries  and 
how  much  enters  the  body  of  the  patient.  The 
following  experiments  are  necessarily  only  a  selected 
few,  but  a  sufficient  number  of  results  are  quoted  to 
give  some  general  ideas.  It  may  be  mentioned  that, 
permanent  water  pressure  not  being  available,  a 
hand  pump,  drawing  from  a  suitable  vessel,  was 
used  for  the  douche,  which  was  fitted  with  a  nozzle 
or  rose  (having  its  outer  edge  insulated  with  india- 
rubber)  of  the  size  mentioned  below.  The  electric 
apparatus  consisted  of  a  Leclanche  battery  of  seventy- 
four  cells  with  a  milliampere  meter  in  circuit  and 
a  fair- sized  induction  coil.  One  pole  was  attached 
to  a  large  electrode  on  which  the  patient  sat,  and 
the  other  pole  connected  with  the  metal  of  the 
nozzle  or  rose,  well  insulated  wire  being  used  for 
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the  connections.  The  following  results  were 
obtained : — 

Table  A. 

Plain  water  at  98°  F.,  continuous  current. 


Nozzle. 

E.M.P. 

Pole  to 
Douche. 

Distance  of 
nozzle  from  body. 

Current  passing. 

I.  lin.  jet  (single)  ... 

75 

l'oin. 

5  milliamperes. 

2.  jin.  jet  (single)  ... 

»» 

»> 

0"5in. 

15  milliamperes. 

3.   Rose  2in.  in  dia- 
meter, 49  per- 
forations   

>> 

ii 

lin. 

5  milliamperes. 

i.    Single  jet   

+ 

18in. 

Deflection  (taken 
on  reflecting  gal- 
vanometer) right 
off    scale.  Pro- 
bably quite  100 
microamperes. 

Table  B. 

Salt  water  (fib.  to  7  gal.),  temperature  98°  F.,  continuous 

current. 


Nozzle. 

E.M.F. 

Pole  to 
Douche. 

Distance  of 
nozzle  from  body. 

Current  passing. 

1.  Rose  

75 

l-5in. 

7'5  milliamperes. 

2.   Single  jet   

40 

+ 

18in. 

20  milliamperes. 

Table 

c. 

Plain  water,  temperature  98°  F.,  alternating  current. 

Nozzle. 

E.M.P. 

Pole  to 
Douche. 

Distance  of 
nozzle  from  body. 

Current  passing. 

1.  Rose  

X 

+ 

l-5in. 

Subject  cried  out 
"  Stop  "  Milliam- 
pere  meter  (alter- 
nating current) 
in  circuit  did  not 
register. 

2.   Single  jet   

» 

+ 

12in. 

Noise  marked  in 
telephone.  Sub- 
ject felt  current. 
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Several  readings  were  taken  with  alternating 
current  and  salt  water,  all  showing  that  the  effect 
was  much  stronger  with  salt  water  than  with  plain. 
These  experiments  seem  to  show  that  electricity  can 
be  imparted  to  the  human  body  by  means  of  the 
electric   douche,  provided  that  sufficient  electro- 
motive force  be  used, and  the  stream  of  fluid  be 
continuous.    Table  B  shows  that  when  salt  water 
is  used  strong  currents  may  be  passed  over  con- 
siderable distances  with  a  very  moderate  electro- 
motive force.    Table  C  shows  that  by  using  coil 
currents  which  always  possess  a  comparatively  high 
electromotive  force,  as  much  current  as  a  patient 
can  comfortably  bear  may  be  passed  over  many 
inches    of   space.    Attempts  have  recently  been 
made  to  associate  electrical  treatment  with  certain 
mineral  water  cures,  probably  not  to  the  advantage 
of  either.    Indeed  it  appears  that  such  attempts 
have  already  led  to  much  of  that  loose  and  inaccu- 
rate work  which  has  over  and  over  again  brought 
electrotherapeutics  into  disrepute.    An  essay  "  Sur 
une  nouvelle  methode  d'application  des  courents 
electriques   a   l'aide   de   1'eau  et   de  la  vapeur 
d'eau,"  par  le  Doct.  P.  Guyenot,*  may  be  cited 
as  an  instance  of  this.    It  appears  that  this  writer 
uses  two  douches  or  jets.    Whilst  one  is  directed 
upon  the  body  of  the  patient  the  other  is  directed 
downwards  upon  the  cemented  floor  of  the  cabinet 
until  a  sheet  of  water  is  formed  surrounding  the 
patient's  feet.    This  constitutes  the  second  or  in- 


*  "  Revue  d'Electrotherapie." 
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different  electrode.  Without  commenting  upon  this 
arrangement  as  being  a  most  unnecessary  applica- 
tion of  douche  to  the  floor,  the  point  to  which 
exception  is  now  taken  is  the  "discovery"  that 
not  only  water  but  the  moisture  of  air  will  conduct 
electric  currents.  The  writer  in  question  found 
that  the  wire  connecting  one  pole  of  the  induction 
apparatus  to  douche  No.  1  having  been  detached 
from  the  latter,  rolled  up  and  hung  about  3  metres 
from  the  patient  (its  other  extremity  being  still 
connected  with  the  coil)  and  the  second  wire  still 
attached  to  the  second  pole  of  the  induction  ap- 
paratus as  well  as  to  the  metallic  part  of  the  second 
douche,  and  the  cabinet  full  of  a  thick  cloud  of 
watery  vapour — behold  an  electrical  current  was 
established  !  "  The  patient  said  he  felt  it,"  and  the 
fact  it  is  stated  was  further  verified  by  a  galvano- 
meter and  a  constant  current.  "  Evidently  there- 
fore the  circuit  was  completed  by  the  watery  vapour 
surrounding  the  body  of  the  patient." 

Before  publishing  this  conclusion  it  might  have 
been  well  if  the  writer,  leaving  behind  him  his 
douches  and  cabinets  and  moisture-laden  air,  but 
taking  with  him  a  large    coil  and  (say)  two  bi- 
chromate cells  to  drive  it,  had  proceeded  to  a  dry 
room  and  there  carried  out  the  following  experi- 
ment : — Attaching  a  conducting  wire  by  one  of  its 
ends  to  the  secondary  of  the  coil,  the  other  end  of 
this  wire  being  free  and  the  other  pole  of  the  coil 
being  "idle" — let  the  coil  be  put  into  action.  ]f 
now  the  free  end  of  the  wire  be  touched  by  the 
finger  a  current  is  felt  to  pass  each  time  contact  is 
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made.  Tho  patient  slightly  insulated  might  then 
take  into  his  hand  an  ordinary  electrode  attached 
by  its  rheophore  to  one  (secondary)  pole  of  the  coil. 
If  now  the  operator  lightly  touch  the  patient's  fore- 
head a  distinct  electrical  sensation  is  felt.  Or  let 
the  idle  pole  of  the  coil  be  attached  to  a  gas  or 
water  pipe,  and  the  patient  insulated  as  before,  hold 
the  other  pole,  then,  if  his  arm  be  touched  by  a 
second  person  standing  "  to  earth,"  a  distinct 
effect  just  short  of  muscular  contraction  will  be 
produced.  These  are  not  mere  experiments  modi- 
fied in  a  variety  of  ways,  they  are  useful  in  practice. 
But  the  present  point  is  this — that  in  all  these  cases 
there  is  a  circuit  completed,  one  pole  is  "  idle  "  and 
— where  the  moisture-laden  air  ?  A  few  experi- 
ments with  this  "  idle  pole "  work  might  have 
suggested  to  the  operator  that  when  he  hangs  up 
his  wire  or  carbon  plate  attached  to  one  pole  of  the 
coil,  he  is  perhaps  in  reality  only  making  a  good 
"earth"  for  his  idle  pole — (ma  ceiling,  wall,  and 
floor)  and  that  the  earth  rather  than  the  watery 
vapour  is  the  medium  of  conduction.  But  there  is 
the  control  experiment.  It  is  stated  that  when  a 
galvanic  battery  was  substituted  for  the  coil,  a 
galvanometer  placed  in  circuit  showed  a  deflection. 
Nothing  is  stated  as  to  the  character  of  this  de- 
flection. "Was  it  a  steady  and  persistent  rise  de- 
noting leakage — or  was  it  a  "  kick"  denoting  some 
possible  capacity  effect,  or  was  it  neither,  or  only 
an  error  of  observation  ?  Be  the  explanation  what 
it  may,  the  following  simple  experiment  will  exclude 
the  one  (watery  vapour  conduction)  offered  by  the 
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writer  of  the  essay  referred  to.    Let  the  experi- 
menter provide  himself  with  a  tea-kettle,  boiling, 
and  with  a  good  jet  of  steam  issuing  from  the  spout. 
Then  taking  a  metal  tube  say  2in.  long  by  2in.  in 
diameter,  connect  it  with  one  pole  of  a  continuous 
current  lighting  circuit  having  a  pressure  of  115  V., 
a  galvanometer  and  a  R,  of  say  600  ohms  being 
placed  in  the  circuit.    Hang  the  tube  at  the  end  of 
the  kettle  spout  so  that  the  steam  issuing  from  the 
spout  becomes  condensed  in  the  metal  tube  and 
assumes  the  condition  of  "a  dense  cloud  of  watery 
vapour."    To  the  other  pole  of  the  source  of  supply 
attach  by  its  rheophore    an  ordinary  metal  disc 
electrode  having  a  wooden  handle.    Now  holding 
this  handle,  let  the  watery  vapour  driven  through 
the  tube  play  upon  the  metal  disc  held  at  say  \  inch 
or  as  near  as  possible  to  the  tube  without  touching 
it.  The  galvanometer  will  not  betray  the  completion 
of  a  circuit  by  the  very  faintest  movement.  How 
then  can  it  be  hoped  to  convey  a  therapeutic  current 
by  such  means? 

The  current-carrying  capacity  of  the  electrised 
douche  having  been  established,  a  brief  survey  may 
be  taken  of  its  physiological  effects  and  therapeutic 
applications.  An  analysis  of  the  action  of  the  elec- 
tric douche  shows  three  factors  to  be  at  work. 
(1)  The  action  of  the  simple  douche  directly  in- 
fluencing the  skin  and  indirectly  affecting  deeper 
structures.  (2)  The  electrical  action  on  the  skin 
direct  and  indirect.  (3)  The  direct  influence  of  an 
electrical  current  passing  through  the  body.  As  to 
the  -first,  for  the  present  purpose  it  may  he  con- 
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sidered  that,  broadly  speaking,  the  simple  douche  is 
used  to  obtain  a  controlling  influence  over  the  circu- 
lation and  distribution  of  the  blood,  to  increase  the 
"  tonicity  "  of  muscles,  even  to  stimulate  them  into 
contraction,  and  to  influence  nutritive  processes  by 
the  mechanical  stimulus  of  concussion.  It  seems  to 
be  owing  to  modifications  of  these  three  classes  of 
effects  that  the  ordinary  douche  is  regarded  as  a 
"  nervine  tonic,"  "  an  absorbent,"  and  a  "  deriva- 
tive." It  is  known  how  effective  an  agent  for  similar 
purposes  is  peripheral  electrical  excitation.  It  seems 
evident,  therefore,  that  the  hydriatic  and  electrical 
procedure  may  well  go  hand  in  hand  for  such  pur- 
poses. And  not  only  this ;  it  is  known  that  the 
ordinary  douche  increases  cutaneous  sensibility,  and 
that  under  its  influence  muscles  become  more  suscep- 
tible to  nervous  stimuli.  It  may  thus  be  an  effective 
precursor,  preparing  the  ground  for  the  influence  of 
the  electrised  stream,  and  putting  the  tissues  into  a 
condition  of  receptivity,  so  to  speak,  for  electrical 
stimulation. 

Now,  looking  further  into  the  phenomena  of  peri- 
pheral electrical  stimulation,  it  is  stated  (Laadois  and 
Stirling)  that  "  Weak  electrical  stimulation  of  the  skin 
(of  the  frog)  caused  at  first  contraction  of  the  blood 
vessels,  especially  of  the  mesentery  lungs  and  web, 
with  simultaneous  excitement  of  the  cardiac  activity 
and  acceleration  of  the  circulation.  Strong  stimuli, 
however,  had  an  opposite  or  depressor  effect,  with 
simultaneous  decrease  of  the  cardiac  activity."  Other 
observations  show  that  contact  with  the  skin  causes 
pressor  effects,  while  painful  impressions  produce  no 
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effect.  "  Pinching  the  skin  causes  contraction  of 
the  vessels  of  the  pia  mater  of  the  rabbit  .  .  .  cold 
dilates  the  vessels.  .  .  .  These  results  are  due  partly 
to  pressor  and  partly  to  depressor  effects.  But  the 
chief  cause  of  the  dilation  of  the  blood  vessels  is  the 
increased  blood  pressure  due  to  the  cold  contracting 
the  cutaneous  vessels"*  (Landois  and  Stirling).  The 
secretions  of  the  liver  and  kidney  are  affected  through 
the  nervous  system  by  its  modifying  the  pressure 
and  velocity  of  the  blood  current  in  them,  and  also 
the  hepatic  secretion  may  be  further  influenced  by 
those  nerve  fibres  which,  according  to  Pfluger 
terminate  directly  in  connection  with  liver  cells. 

Such  considerations  bring  home  to  the  mind  how 
far-reaching  may  be  the  results  of  cutaneous  excita- 
tion, whether  the  stimulus  be  mechanical,  thermal, 
or  electrical.  Often  it  will  be  that  the  power  of 
electrisation  to  reach  an  internal  organ  will  depend 
not  on  any  special  action  inherent  in  and  peculiar  to 
an  electric  current,  but  upon  an  influence  which, 
having  its  starting  point  in  the  electrical  stimulation 
of  some  surface-area  and  travelling  perhaps  by  nerves 
of  common  sensation,  will  strike  the  spinal  cord  at 
some  special  spot,  and  reflected  thence  will  find  a 
route  by  filaments  of  the  sympathetic  to  some  parti- 
cular organ,  an  organ  thus  in  neural  relationship, 
through  this  special  segment  of  the  cord,  with  that 
area  of  cutaneous  surface  which  was  the  site  of  the 
electrical  stimulation.  Such  a  process  not  only 
throws  light  on  the  rationale  of  peripheral  electrical 

*  In  this  connection  the  observations  of  Nothnagel  and  the 
experiments  of  Rumpf  on  vascular  reflexes  may  also  be  referred  to. 
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excitation,  and  especially  on  the  action  and  uses  of 
the  electrised  douche  and  Faradaic  brush,  but  it  is 
one  of  the  many  points  which,  if  duly  weighed,  tend 
to  a  wider  conception  of  the  entire  question  of  treat- 
ment by  electrical  methods.  The  third  factor  in  the 
electric  douche  is  electrisation  pure  and  simple. 
The  fluid,  acting  as  an  ordinary  electrode,  passes  a 
definite  measurable  amount  of  current  through  the 
body,  and  so  far  resembles  an  ordinary  electrical 
application. 

Although  the  apparatus  necessary  for  the  electric 
douche  need  not  be  elaborate  nor  complicated,  there 
are  certain  essential  details  of  construction  which 
must  not  be  lost  sight  of,  and  without  which  not 
only  is  its  efficiency  impaired,  but  the  risk  to 
operator  or  patient  of  getting  a  shock  becomes 
by  no  means  inconsiderable.  The  main  require- 
ments are  somewhat  as  follows  : — (1)  A  proper 
mechanical  arrangement  to  secure  that  the  fluid 
conductor  shall  pass  out  in  unbroken  streams  or 
jets  for  a  sufficient  distance  to  conduct  the  electric 
current  to  the  patient's  body.  Irregularly- shaped 
orifices  will  often  to  such  an  extent  break  up  the 
column  of  fluid,  even  when  issuing  at  considerable 
pressure,  that  its  conductivity  becomes  practically 
nil ;  or,  as  sometimes  happens,  it  is  so  intermittent 
that  the  current  passes  in  a  series  of  jumps,  which 
are  worse  than  useless  for  the  purpose  in  question. 
Further,  in  the  case  of  "  rose  "  nozzles,  if  the  size 
of  the  orifices  fall  below  a  certain  gauge  relatively 
to  pressure,  the  issuing  jets  are  too  fine,  there  is  no 
continuity  of  stream,  and  consequently  no  electrical 
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conductivity  ;  or,  again,  if  the  orifices  be  not  all  of 
the  same  diameter,  irregular  conduction  will  result. 
(2)  Careful  attention  must  be  paid  to  insulation. 
Want  of  due  care  in  this  point  will  soon  be  brought 
to  the  notice  of  those  concerned  by  the  unpleasant 
reminder  already  adverted  to.  When  it  is  con- 
sidered that  currents  of  a  fairly  high  electro-motive 
force  have  to  be  used  for  the  douche  and  that 
nothing  is  more  probable  than  the  occurrence  of 
some  unexpected  and  perhaps  for  the  moment 
unavoidable  movement  of  the  patient,  whereby  the 
instrument  comes  in  contact  with  his  skin,  it  is 
evident  that  unless  the  metal  nozzle  be  well  in- 
sulated a  violent,  perhaps  a  serious,  and  certainly 
an  unnecessary  shock  will  follow.  Attention  to 
insulation  is  also  necessary  in  connection  with  the 
metal  pipes  and  taps  which  control  the  water 
supply,  in  order  that  electrical  leakage  may  be 
avoided.  The  apparatus  consists  of  a  short  length 
of  flexible  rubber  tubing,  having  an  inside  conduct- 
ing wire,  one  end  of  which  is  brought  out  and  con- 
nected to  a  terminal  about  two  inches  from  the 
brass  union  which  joins  on  to  the  supply  pipes. 
The  two  inches  of  rubber  tubing  thus  inter- 
posed between  the  metal  pipes  and  the  conducting 
wire  act  as  effective  insulation  at  this  end  of  the 
arrangement.  The  other  end  of  the  internal  wire 
is  soldered  to  the  inside  of  the  metal  screw,  to 
which  different  nozzles  are  attached.  The  nozzles 
are  of  two  kinds,  one  a  single  "jet,"  for  current 
concentration,  the  other  a  "  rose,"  for  current 
diffusion.    Bach  nozzle  has  an  inner  base  of  brass 
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covered  with  a  sheath  of  vulcanite,  which  projects 
one-eighth  of  an  inch  beyond  the  brass  work.  The 
orifices  are  true  circles,  and  their  metallic  surfaces 
carefully  smoothed,  so  that  the  issuing  columns  of 
water  are  kept  intact  for  a  considerable  distance. 
It  will  be  seen  that  perfect  insulation  is  thus 
secured  at  all  points,  and  even  if  through  accident 
the  nozzle  does  approach  too  near  the  patient,  it  is 
the  insulating  vulcanite,  and  not  the  conducting 
metal,  that  makes  the  contact.* 

By  the  use  of  such  an  apparatus  it  has  been  found 
that,  with  the  ordinary  domestic  water  supply,  con- 
tinuous currents  of  useful  strength  may  be  passed 
with  an  E.M.F.  of  50  to  60  volts  from  a  battery  of  40 
Hellesen  cells  when  the  nozzle  is  held  several  inches 
from  the  patient.  Alternating  currents  from  a  fair 
sized  bath  coil  pass  through  a  much  greater  distance. 
Keference  to  the  foregoing  tables  of  experiments 
shows  that  if  saline  or  other  special  conducting 
fluids  be  used  the  distance  through  which  the  cur- 
rent passes  is,  as  might  be  expected,  much  increased. 

There  was  a  time,  in  the  days  of  "  brutal  hydro- 
therapeutic  empiricism,"  when  both  physician  and 
patient  had  a  (not  altogether  inexplicable)  dread  of 
the  "hydrostatic  douche."  This,  however,  has 
given  way  before  a  more  enlightened  method  of 
administration,  and  the  douche  is  now  acknow- 
ledged to  possess  stimulating  and  alterative  pro- 
perties of  no  mean  order.  It  seems  not  unreason- 
able therefore  to  suppose,  even  if  clinical  experience 

*  Splashing  may  be  effectively  prevented  by  the  use  of  water- 
proof curtains  suspended  round  the  bath. 
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were  not  forthcoming,  that  in  the  combined  electric 
and  hydriatic  procedure  there  is  available  a  thera- 
peutic agent  of  considerable  power.  It  claims  that, 
according  to  variations  in  temperature,  force,  and 
duration,  it  may  be  resorted  to  as  an  agent  more 
gentle  and  adaptable  than  even  the  "  electric  hand  " 
of  the  physician,  or  it  may  be  made  to  become  so 
potent  and  concentrated  as  to  prove  a  veritable 
electro-hydriatic  moxa.  It  presents  itself  as  a 
means  of  general  electrisation  by  bringing  the 
various  parts  of  the  body  successively  under  its 
influence ;  it  claims  an  action  that  may  be  strictly 
localised,  and  further  offers  itself  as  a  means  of 
producing,  through  various  motor  inhibitory  and 
secretory  reflexes,  those  influences  on  nervous 
centres  and  glands  which  can  undoubtedly  be 
brought  about  by  other  and  more  painful  methods 
of  peripheral  electrical  excitation.  If  it  can  estab- 
lish claims  of  this  kind  a  field  of  usefulness  lies 
before  it  in  a  class  of  cases  which  readily  suggest 
themselves.  "When,  for  example,  a  general  refresh- 
ing effect  is  sought,  or  a  stimulating  action  on  cir- 
culation and  nutrition,  or  when  it  is  desired  to  effect 
alterations  in  morbid  conditions  of  blood  pressure 
(which  there  is  every  reason  to  consider  is  very 
freely  influenced  by  cutaneous  stimulation)  this 
douche  becomes  a  suitable  procedure.* 

*  It  is  interesting  to  remember  that  in  electrical  writings  of 
more  than  100  years  ago,  and  while  the  static  form  was  the  only 
kind  of  electricity  in  use,  we  find  electrical  applications  mentioned 
as  curative  of  baldness  and  useful  in  promoting  growth  of  hair. 
Few  who  work  with  electricity  in  medicine  have  not  noticed  this  and 
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The  action  of  the  electric  douche  as  a  means  of 
electrisation  by  bringing  the  various  parts  of  the 
body  successively  under  its  influence,  and  as  a  local 
application  by  bringing  it  to  bear  on  any  special 
part,  have  already  been  referred  to.    Used  in  this 
way,  it  will  not  fail  to  prove  itself  a  nervine  tonic 
"  heightening  cutaneous  sensibility  and  quickening 
motor  excitability."    It  will  influence  nutrition  and 
absorption  by  its  control  over  the  distribution  and 
circulation   of   the   blood  current.     It    will  act 
favourably  on  local  diseases  such  as  chronic  joint 
affections,  and  promote  absorption  through  its  influ- 
ence on  the  circulation.    Its  usefulness  in  states  of 
general   debility   and   malnutrition,  neurasthenia, 
spinal  debility,  exhaustion,  and  any  case  in  which 
want  of  "  tone  "  is  the  prominent  feature,  needs  no 
showing.    These  effects  will  be  brought  about  in 
more  ways  than  one,  partly  by  the  ordinary  action 
'  of  an  electric  current  passing  through  the  body, 
and  partly  by  the  enormous  range  of  reflexes  that, 
by  so  effective  a  method  of  cutaneous  stimulation, 
are  brought  into  action  ;  and  not  least,  perhaps,  by 
the  direct  neural  connection  known  to  exist  between 
special  skin  areas  and  internal  organs. 

perhaps  availed  themselves  of  it  in  practice.  But  it  maj  be  hoped 
that  the  day  is  far  distant  when  some  enterprising  Figaro  will  see  his 
way  to  acting  on  this  hint  and  electrising  his  "  hot  and  cold  head 
douche."  It  would  add  a  new  and  real  terror  to  the  ordeal  of  hair- 
dressing  if  in  addition  to  the  usual  question,  "  Shampoo  ?  "  the 
further  query,  "  Electrised  ?  "  came  always  to  be  added  ;  although  it 
is  impossible  to  stifle  the  conviction  that  such  a  procedure  in  proper 
hands  would  prove  a  better  "  application  for  the  hair  "  than  any  of 
the  numerous  "  restoratives  "  of  the  tribe  of  Macassar. 
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Its  adaptability  to  some  forms  of  internal  applica- 
tion cannot  fail  to  suggest  itself.  An  ordinary 
douche  is  frequently  resorted  to  for  its  tonic,  stimu- 
lating, sedative,  or  germicide  properties  on  certain 
cavities  and  organs.  Consider,  as  an  example,  a 
uterine  displacement  dependent  on  an  enfeebled  con- 
dition of  the  organ,  or  a  relaxed  state  of  the  pelvic 
floor.  The  useful  effects  of  faradaic  or  galvanic 
treatment  in  such  a  case  are  known.  This  applied 
by  means  of  the  douche  electrode  adds  to  the 
mechanical  and  thermal  or  medicated  action  of  the 
ordinary  douche,  the  powerful  additional  factor  of 
electrical  stimulation.  The  external  auditory  meatus, 
uterine  cavity,  bladder,  vagina,  naso-pharynx,  and 
even  the  cavities  of  discharging  abscesses,  are  all 
open  to  its  influence  by  means  of  the  most  simple 
mechanical  contrivances.  Any  arrangement  of  in- 
sulated metal  tubes  with  suitable  interchangeable 
nozzles  may  be  adopted  according  to  individual  ideas 
and  special  requirements.  Dr.  M.  Cleaves  has 
devised  several  useful  and  ingenious  instruments 
for  these  purposes,  which  will  be  described  in  the 
following  chapter. 

Recent  therapeutic  experiences  of  the  writer  leave 
no  doubt  in  his,  mind  as  to  the  usefulness  of  the 
electric  douche.  He  has  more  than  once  called  it 
into  requisition  for  the  peripheral  part  of  the  treat- 
ment of  old-standing  paralyses  of  central  origiu. 
He  has  found  it  a  most  useful  adjunct  to  other 
electrical  methods  in  the  treatment  of  that  ensemble 
of  symptoms  known  as  neurasthenia,  and  in  several 
cases  of  anaesthesia  it  has  been  found  of  such 
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service  that,  so  far  as  anaesthesia  is  curable  at  all, 
the  electric  douche  may  be  regarded  as  a  sovereign 
remedy.  The  following  case  will  serve  to  illustrate 
its  usefulness  as  a  peripheral  stimulant. 

B.,  aged  30.  Paralysis  of  two  months'  standing, 
right  forearm  extensors  and  supinators  involved, 
wrist  drop,  R.D.  sensation  impaired,  "  woolly1'  feel 
and  numbness,  especially  over  the  distribution  of  the 
radial.  One  or  two  rather  painful  points  in  the 
course  of  the  posterior  interosseous.  History  and 
symptoms  show  it  to  be  a  case  of  pressure  paralysis 
(muse,  spiral).  Was  attacked  shortly  after  having 
lain  in  an  awkward  position  during  several  hours 
when  intoxicated.  Has  taken  medicine  for  two 
months.  Electrical  treatment  now  entered  upon  by 
weak  currents  (y^),  anode  stabile  on  each  painful 
point,  five  to  ten  minutes,  cathode  large  indifferent 
electrode.  After  two  or  three  weeks,  no  improve 
ment;  at  the  end  of  one  month  (twelve  sittings), 
slight  improvement  perceptible.  Powerful  peri- 
pheral stimulation  was  then  resorted  to  ;  at  first  by 
"  single  poly  "  treatment,  that  is  to  say,  the  patient 
being  insulated  and  holding  one  pole  of  a  large  coil, 
had  sparks  takeu  from  the  nrm.  This  was  alter- 
nated with  the  electrised  douche,  and  improvement 
followed  with  surprising  rapidity,  the  cure  being 
complete  in  eight  weeks  (twenty-five  sittings)  from 
the  commencement  of  electrical  treatment. 


CHAPTER  IX. 


LOCAL  HYDKO-ELECTRIC  APPLICATIONS. 


Localised  applications,  whether  by  douche,  by  water 
introduced  into  cavities,  or  by  local  immersions, 
depend,  for  their  efficacy,  chiefly  on  details  of 
apparatus.  The  local  electric  bath,  i.e.,  immersion 
of  any  special  part  or  parts  of  the  body  in  water 
contained  in  suitable  receivers  and  electrised  with 
the  form  of  current  desired,  needs  no  further 
discussion.  Local  applications  to  cavities  of  the 
body,  whether  by  an  electrised  stream  (douche)  or 
by  water  filling  a  cavity  and  electrised,  may  be  con- 
sidered together,  as  the  same  apparatus  is  suitable  to 
both.  The  most  important  application  of  this  method 
is  the  rectal  douche — "  electric  iujection."  There  is 
an  almost  endless  list  of  monographs,  chiefly  French, 
on  the  electrical  treatment  of  intestinal  obstruction. 
At  first,  the  faradaic  current,  with  Duchenne  as  its 
exponent,  had  no  rival  in  the  field.  But  later 
Leroy  d'Etiolles  (1876)  and  JBoudet  of  Paris 
(1882),  came  to  the  conclusion  that  intestinal  con- 
traction can  be  directly  induced  "  only  by  slow 
excitations  of  the  continuous  current."  The  latter 
seems  now  to  be  in  the  ascendant,  and  there  is  a 
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physical  and  physiological  reason  why,  dealing  as  it 
does  in  this  case  with  unstriped  muscle,  the  con- 
tinuous current  should  be  the  more  effective 
stimulus.  Not  that  peristalsis  of  the  intestine  of  a 
healthy  animal  cannot  be  produced  by  faradisation, 
but  in  those  conditions  of  diminished  excitability 
which  are  always  theoretically  present  in  intestinal 
obstructions,  the  constant  current  shows  its  superi- 
ority. This,  according  to  Larat,  may  be  demon- 
strated by  artificially  producing  a  kind  of  paresis  of 
the  intestine  of  an  animal  by  distension  with  air. 
It  can  then  be  seen  that,  after  faradaic  excitability 
is  lost,  the  constant  current  still  continues  to  act. 
But,  notwithstanding  this,  faradisation  has  an  ex- 
cellent record  in  the  treatment  of  pseudo  strangu- 
lation and  fcecal  obstruction.  Amongst  the  many 
cases  illustrative  of  this,  there  are  two  recently 
related  by  Dr.  Althaus.*  The  first  is  that  of  a  man 
suffering  from  obstinate  constipation.  Nothing  in 
the  shape  of  a  solid  or  liquid  motion  had  passed  for 
ten  days.  The  abdomen  was  much  distended  and 
tender.  There  was  loss  of  appetite  and  a  degree  of 
collapse,  sunken  face,  and  small  feeble  pulse.  The 
primary  of  an  induction  coil  was  used  for  twenty 
minutes  by  means  of  an  insulated  sound  with  a  free 
metallic  end.  This  was  done  at  10  a.m.,  and  on  the 
same  evening  there  was  a  copious  motion.  The 
second  case  is  that  of  a  lady,  aged  57,  who  had  all 
her  life  suffered  from  obstinate  constipation,  which 
she  thought  had  "  been  brought  on  by  living  on 
biscuits  at  school."  A  week  or  ten  days  had  often 
*  "  British  Medical  Journal." 


LOOAL  HYDROELECTRIC  APPLICATIONS. 


89 


passed  without  any  action  of  the  bowels,  but  she 
seemed  none  the  worse  for  this,  until  the  occasion 
in  question,  when,  after  eight  days  of  constipation, 
there  was  found  to  be  great  tenderness  and  disten- 
sion of  the  abdomen,  with  bilious  vomiting  and 
prostration.    The  same  treatment  was  carried  out 
with  the  same  successful  result.    On  the  other 
hand,  Boudet,  and  after  him  Larat,  have  had  highly 
satisfactory  results  with  the  continuous  current. 
The  former,  in  a  total  of  50  cases,  succeeded  in 
clearing  the  intestine  in  70  per  cent.    The  latter,  in 
230  cases,  was  successful  in  over  40  per  cent.  The 
difficulty  of  applying  the  continuous  current  lay  in 
the  difficulty  of  avoiding  escharotic  effects  at  the 
active  electrode.    This  continued  to  be  an  objection 
until  Boudet  devised  the  hydro-electric  method — 
"  the  electric  injection."    For  this  procedure  the 
requirements  are  the  following  : — (1)  A  battery  of 
about  50  Leclanche  cells  or  a  supply  from  a  con- 
tinuous current  electric  lighting  circuit,  governed 
by  a  "  reducer  of  potential  "  on  the  shunt  principle. 
(2)  As  the  indifferent  electrode,  an  Apostoli  pad  or 
a  large  metallic  plate  9  by  12  cm.   (or  two  of 
these)  covered  by  a  layer  of  agaric  and  camel  skin. 
(Larat).    (3)    An    ordinary   irrigator  containing 
strong  saline  solution.    (4)  An  active  electrode  for 
insertion  into  the  rectum  and  capable  of  reaching 
as  high  as  the  sigmoid  flexure.    This  long  curved 
insulated  electrode  is  so  arranged  as  to  carry  a 
stream  of  water  from  the  irrigator,  as  well  as  a 
wire  attached  to  one  pole  of  a  battery  to  convey  the 
electric  current.    The  water  is  thus  electrised,  and, 
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filling  the  bowel,  carries  the  electric  current  to  the 
intestinal  wall.  So  far  as  the  latter  is  concerned, 
the  water  is  the  true  electrode.  Dr.  M.  Cleaves  has 
devised  a  most  useful  instrument  for  this  purpose, 
of   which  the  following  is  a  drawing  taken  from 


Fig.  18.— Vaginal  Electrode.  Flo.  19.— Rectal  Electrode. 

that  writer's  monograph  :—  It  is  explained  that 
"  this  and  the  other  electrode  figured,  are  of  hard 
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rubber,  and  constructed  with  platinum  wire  for  the 
conducting  medium,  which  latter  extends  from  the 
point  at  which  the  water  enters  the  electrode  to 
within  a  quarter  to  half  an  inch  of  the  end  of  the 
perforated  rubber  tip."    A  suitable  quantity  (1  to  3 
quarts)  of  salt  water  having  been  placed  in  the 
irrigator,  the  abdominal  pad  having  been  adjusted 
and  attached  by  a  connecting  wire  to  the  battery, 
and  the  active  electrode  having  been  introduced 
the  procedure  (following  Larat)  is  this  : — The  active 
rectal  electrode  is  connected  up  to  the  positive  pole 
of  the  battery  by  a  wire,  and   to  the  irrigator 
by  a  tube,  the  cock  of  the  irrigator  is  a  little 
opened  and  half  its  contents  are  allowed  to  pass 
slowly  into  the  intestine.     The  strength  of  the 
electrical  current  will  depend  on  the  state  of  the 
patient  and  the  probable  cause  of  the  obstruction. 
The  intensity  may  be  10-20  m.a.  or  even  more. 
The  length  of  time  during  which  the  current  is 
allowed  to  flow  will  be  from  five  minutes  to  twenty 
minutes.    In  many  cases,  such  as  pseudo  strangula- 
tion and  faecal  obstruction,  it  is  sufficient  to  use  the 
continuous  current  without  reversal  or  interruptions, 
but  "  when  there  is  an  obstacle  to  overcome  it  is 
necessary  to  add   stronger  excitation."     In  the 
latter  case  after  the  current  has  passed  for  five  or 
six  minutes  it  should  be  reversed  by  first  bringing 
the  needle  to  zero  and  again  raising  the  current  to 
its  former  intensity.    By  this  "  an  intestinal  con- 
traction is  almost  always  produced."    When  the 
patient  can  no  longer  control  the  action  of  the 
bowels  the  operation  must  be  suspended,  and  he 
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must  make  efforts  at  defsecation.  Then  one  of 
these  three  things  will  follow.  Either  an  abundant 
evacuation  will  take  place,  or  there  will  be  only 
some  liquid  matter  and  gas,  or  the  injection  will  come 
away  hardly  coloured.  In  the  last  two  cases  another 
application  must  be  made,  but  not  until  seven  or 
eight  hours  have  elapsed.  Having  made  three  appli- 
cations in  twenty-four  hours  without  success,  further 
attempts  by  this  method  must  be  discontinued. 
Such  is  the  procedure  as  laid  down  by  Larat,  and 
it  is  here  detailed  very  much  in  his  own  words. 
He,  of  course,  adds  that  in  unsurmountable  ob- 
stacles such  as  ileus  or  twists  of  the  intestine  by 
adhesion  the  only  remedy  is  operation,  but  that  in 
the  case  of  a  foreign  body  in  the  intestine  or  a 
tumour  where  the  obstruction  is  not  absolute, 
paresis  of  the  intestine,  pseudo  strangulation,  con- 
stipation, and  fsecal  obstruction,  the  procedure  in 
question  is  likely  to  prove  successful.  But  in  point 
of  fact  on  being  called  to  a  case  of  obstruction  of 
the  bowels  with  the  abdomen  distended  and  tender, 
some  collapse  and  a  feeble  pulse,  an  accurate 
diagnosis  of  the  cause  of  the  obstruction  is  usually 
almost  impossible.  Therefore  in  all  such  cases 
after  a  purgative  and  enemata  have  failed,  and 
before  resorting  to  any  surgical  operation,  the 
electric  injection  ought  to  be  used  ;  and  used  with 
all  possible  care  in  view  of  the  fact  that  failure 
involves  an  operation  whose  mortality,  even  with 
every  antiseptic  precaution,  is  but  little  under  60 
per  cent.  It  has  been  urged  against  the  method 
that  in  one  or  two  cases  an  autopsy  has  revealed 
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gangrenous  patches  in  the  intestine,  and  the  elec- 
tricity has  been  blamed.  It  is  difficult  to  see  how, 
with  a  measured  current  carried  to  the  bowel  by 
the  means  in  question,  such  a  result  could  occur. 
Still,  although  almost  certainly  in  the  case  men- 
tioned the  occurrence  was  the  result  of  the  disease 
and  not  of  the  treatment,  the  possibility  of  such  an 
accident  must  be  admitted.  Dr.  Cleaves  draws  at- 
tention to  the  usefulness  of  this  method,  not  only  in 
intestinal  occlusion,  but  in  constipation  from  atony  ; 
in  intestinal  catarrh ;  in  enteritis,  simple,  pseudo- 
membranous or  follicular;  in  chronic  thickening  of  the 
mucous  membrane ;  and  in  chronic  diarrhoea  due  to 
fermentative  conditions.  In  such  cases  5-10  or  20 
m.a.  may  be  used  with  one  to  three  quarts  of  luke- 
warm salt  water  in  the  irrigator.  Experiences  with 
the  electric  enema  led  Dr.  Cleaves  to  design  an 
electrode  for  the  vaginal  douche,  shown  in  the 
figure,  which  in  the  hands  of  its  inventor  seems  to 
have  proved  highly  satisfactory  in  exudative  inflam- 
mations of  the  pelvis,  as  well  as  in  diseases  of  the 
vulva  and  vagina,  "  in  vulvitis,  pruritus  vulvas 
simple  and  diabetic,  eczema  of  the  vulva,  chronic 
vaginitis,  gonorrhoeal  vaginitis,  erosions  of  cervix, 
relaxed  and  congested  conditions  of  uterus  and 
vaginal  walls,"  and  in  leucorrhoeas  and  displace- 
ments dependent  on  the  latter  conditions.  It  has 
also  been  found  a  useful  supplementary  measure  to 
assist  "  intra  uterine  applications  in  fibroids, 
endometritis  and  salpingitis."  When  faradaic  ap- 
plications are  indicated  the  douche  electrode  "  is 
found  extremely  tolerable."    Dr.  Cleaves  then  draws 
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attention  to  the  applicability  of  the  douche  to 
cataphoric  medication  in  bladder  trouble  and  gonor- 
rhceal  infection,  in  chronic  cystitis,  atony,  and  dila- 
tation. For  the  bladder  an  intensity  of  5  to  20 
m.a.  might  be  suitable.  An  instrument  constructed 
of  hard  rubber  and  "  similar  to  the  ordinary  two 
way  catheter  used  for  vesical  irrigation  with  a  third 
branch  for  the  battery  attachment,"  has  been  devised 
and  described  by  the  same  author,  who  goes  on  to 
say  that  in  negative  hydro-electric  applications 
with  a  saline  solution  every  indication  for  the  wash- 
ing out  of  vagina,  bladder,  and  all  infected  tissues 
with  an  alkaline  solution  is  abundantly  met.  And 
then  by  the  cataphoric  douche  the  medicament, 
whether  copper  sulphate,  bichloride  of  mercury,  zinc 
sulphate,  etc.,  can  be  driven  directly  into  the  sub- 
mucous structure  of  the  tissues  about  the  urethra. 
As  a  nasal,  post-nasal  and  oral  application,  when 
the  ordinary  douche  is  found  useful  the  local 
electric  douche  would  doubtless  prove  of  greater 
service,  but  no  very  large  number  of  useful  experi- 
ences are  yet  forthcoming.  The  following  case 
related  by  Dr.  Cleaves  in  the  same  monograph 
which  has  been  quoted  throughout,  may  be  cited. 
The  diagnosis  was  "  atrophic  rhinitis  with  thicken- 
ing of  left  Eustachian  tube  and  drum.  Treatment : 
In  all,  thirteen  hydro-electric  applications,  negative, 
slightly  saline  (one  quart),  have  been  administered  to 
ear  at  intervals  of  four  and  five  days,  current  strength 
4  to  6  m.a.  Occasionally  ...  the  indifferent 
electrode  was  the  copper  sound  at  the  mouth  of  the 
Eustachian  tube,  at  other  times  the  ordinary  elec- 
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trode  (15  square  inches)  at  nape  of  neck  ...  For 
the  atropic  rhinitis  seven  applications  of  the  Cu3S04 
cataphoretic  douches  were  given  at  intervals  of 
seven  or  eight  days,  three  grains  to  one  quart,  sp. 
or.  1002  .  .  .  Indifferent  electrode  nape  of  neck ; 
current  strength  3-10  m.a."  For  these  purposes 
special  electrodes  have  been  devised.  Dr.  Cleaves 
also  suggests  that  the  stomach  douche  advocated  by 
Rosenheim  in  cases  of  chronic  gastric  catarrh, 
gastralgia,  hyper-secretion,  etc.,  be  electrised.  A. 
speciarelectrode  for  that  purpose  is  in  course  of 
construction.  A  suitable  electrode  has  also  been 
made  for  applying  hydro-electric  applications  of  the 
constant  current  3-10  m.a.  to  the  face  "in  acne 
comedones  and  general  malnutrition  of  the  skin." 
When  cataphoretic  douches  are  used  with  copper 
sulphate,  bichloride  of  mercury,  zinc  sulphate,  etc., 
Dr.  Cleaves  says  that  "  even  with  a  high  electro- 
motive force,  say  90  volts,  the  douche,  whether 
vesical,  vaginal,  rectal,  or  nasal,  will  only  give  3-10 
milliamperes." 


CHAPTER  X. 


OATAPHOEESIS. 

Cataphoresis  usually  denotes  the  movement  onwards 
of  a  liquid  or  of  a  semi-solid  under  the  directional 
influence  of  an  applied  electric  current.  From  a 
medical  standpoint  it  presents  itself  under  two 
aspects.  (1)  During  the  passage  of  an  electric 
current  there  is  a  transference  (a  streaming  move- 
ment) of  the  fluids  of  the  tissues  from  one  part  of 
the  body  to  another  in  the  direction  of  the  current.* 
(2)  By  means  of  an  electric  current  the  introduc- 
tion of  medicinal  substances  into  the  body  through 
the  uninjured  skin  can  be  accomplished.  It  is  with 
the  latter  that  the  present  chapter  is  mainly 
concerned — "  cataphoretic  medication  " — "  electro 
medicamental  diffusion."  Dealing  as  it  does  with 
the  electric  transfer  of  water  holding  medicinal  sub- 
stances in  solution  or  suspension,  this  process  is  dis- 
tinctly a  "  hydro-electric  method."  Tt  can  be  shown 
that  substances  applied  to  the  skin  at  the  positive 
electrode  traverse  the  skin,  enter  the  body,  and  can 
be  detected  in  the  secretions  or  excretions.  It  is 
for  the  most  part  a  process  of  ad-cathodal  trans- 
ference.   As  experience  and  experiment  gradually 

*  This  fact  probably  explains  some  of  the  physiological 
effects  of  electric  currents. 
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develop  its  capabilities  this  method  grows  in  im- 
portance and  may  already  be  considered  recognised 
and  established. 

For  the  history  of  what  is  known  of  the  process 
it  is  necessary  to  go  back  to  the  beginning  of  the 
present  century.  In  1807  Reuss  demonstrated  the 
electrical  transfer  of  liquids  through  a  porous 
septum  and  in  "  The  Annals  of  Philosophy,"  1817, 
Porret  showed  that  when  a  galvanic  current  is 
conducted  through  the  living  fresh  sarcous  sub- 
stance the  contents  of  the  muscular  fibre  exhibit 
a  streaming  movement  from  the  positive  towards 
the  negative  pole  (as  in  all  fluids)  so  that  the  fibre 
swells  at  the  negative  pole.  The  same  thing,  or 
something  very  like  it,  has  been  known,  described, 
and  discussed  under  many  different  names  : 
"  electric  endosmose,"  "electro-capillary  pheno- 
mena," "  electro-vection,"  "  electro  filtration," 
"anodal  and  cathodal  diffusion."  In  1833  Fabre 
Palaprat  suggested  the  introduction  of  potassium 
iodide  through  the  skin  by  this  means.  In  1845 
Napier  read  a  paper  on  the  subject  before  the 
Chemical  Society,  and  after  him  many  observers, 
notably  Wiederman,  Freund,  and  Helmholtz,  have 
studied  its  phenomena  and  announced  its  laws.  In 
1859  Sir  B.  Richardson  described  a  process  of  in- 
ducing anesthesia  by  narcotics,  anodynes,  and 
electricity,  which  he  called  "  voltaic  narcotism." 
Unfortunately,  however,  and  now  it  would  appear 
on  evidence  altogether  insufficient,  he  abandoned 
his  position.  During  quite  recent  years  in  Europe 
and  still  more  in  America  the  subject  has  excited 
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ronowed  interest.    This  seems  to  date  from  experi- 
ments by  Peterson  and  Morton,  and  a  paper  read 
by  Dr.  Cagney  before  the  Harveian  Society  in  1889. 
At  the  meeting  of  the  American  Blectrotherapeutic 
Association  in  1892,  a  most  instructive  discussion 
took  place,  in  the  course  of  which  Mr.  Kenelly  ex- 
plained that,  given  a  definite  porous  septum  and 
liquid  in  its  pores,  the  total  quantity  of  liquid  elec- 
trically transferred  depends  on  the  total  quantity  of 
electricity  passed.    The  extent  of  the  surface  of  the 
septum  does  not  affect  the  result.    "A  current  of 
one  ampere  will  apparently  transfer  as  much  fluid 
cataphoretically  through  a  square  inch  as  through 
twenty  square  inches  in  the  same  time."  Neither 
does  the  thickness   of   the   diaphragm   make  a 
difference.    For  any  electrical  transfer,  however, 
the  amount  of  liquid  transferred  depends  upon  the 
substance  of  the  diaphragm,  the  size  and  number  of 
its  pores  or  channels,  the  nature  of  the  solution,  and 
particularly  upon  the  solution's  resistance.  But 
before  this  a  paper  by  Edison  read  at  the  Berlin 
International  Congress,  1890,  had  already  brought 
the   question   even   more   prominently  forward. 
Much  experimental  work  was  there  detailed,  and  it 
was  explained  how  the  point  had  been  put  to  the 
test  by  applying  the  process  to  a  healthy  person  in 
the  following  way  :— Two  jars  were  arranged,  one 
containing  a  5  per  cent,  solution  of  lithium  chloride 
with  the  positive  pole,  the  other  a  solution  of  com- 
mon salt  with  the  negative  pole.    A  current  of  5  m.a. 
was  passed  for  two  hours  daily  for  ten  days.  The 
urine  collected  during  that  period  distinctly  showed 
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the  presence  of  lithium,  whilst  before  the  experiment 
only  a  trace  of  that  substance  could  be  detected.  It 
does  not  seem  to  be  recorded  that  the  converse  ex- 
periment was  carried  out,  i.e.,  with  the  solution  of 
lithium  and  without  the  current,  but  the  demonstra- 
tion was  nevertheless  considered  conclusive.  The 
introduction  of  a  drug  into  the  body  was  in  point 
of  fact  here  effected  by  means  of  "  a  local  medi- 
cated hydro-electric  bath."     In  the  treatment  of 
syphilis  it  has  been  found  by  Gartner  and  Ehrman, 
and  other  observers,  that  by  adding  bichloride 
of   mercury   to   an   ordinary  hydro-electric  bath 
through  which  a  current  of  100  m.a.  was  passing 
the  specific  action  of  the  drug  could  be  obtained. 
Indeed  its  presence  was  detected  in  the  urine  after 
the  current  had  passed  for  about  fifteen  minutes. 
Grout  has  been  treated  by  various  lithium  salts  intro- 
duced in  this  way  and  their  presence  demonstrated 
in  the  urine.    In  certain  obstinate  skin  affections, 
especially  those  of  parasitic  origin,  mercury  bichloride 
has  been  in  this  way  successfully  used  after  the 
failure  of  other  remedies.    In  ringworm  of  the  scalp 
(Herpes  circinatus),  a  solutiou  of  the  bichloride 
on  the  anode  has  been  followed  by  cure.  Experi- 
menting upon  a  piece  of  exsected  muscle  with  80 
m.a.,  and  a  solution  of  chloride  of  lithium,  Labatut 
succeeded  in  passing  T65  of  the  dissolved  drug  into  the 
muscle  within  an  hour.    In  practice  the  process  may 
be  carried  out  by  electrodes  covered  with  blotting 
paper  or  other  absorbent  material  applied  to  the 
skin,  or  by  immersing  parts  of  the  body  in  medicinal 
solutions  (local  medicated  hydro-electric  bath),  or  by 
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tlio  general  hydro-electric  bath.    The  positive  elec- 
trode must  be  in  contact  with  the  solution  it  is 
desired  to  pass,  and  be  only  sufficient  in  size  to 
cover  the  area  to  be  influenced.     The  negative 
electrode  must  always  be  much  larger  than  the 
other,  and  the  current  must  not  be  reversed  as,  in 
order  to  prevent  polarisation,  is  sometimes  recom- 
mended.    To  reverse  the  current  is  usually  to 
reverse  the  onward  progress  of  the  drug.  Polarisa- 
tion due  to  the  current  can  easily  be  overcome  by 
simply  increasing  the  current  strength.  Supposing 
a  superficial  neuralgia  the  disease  to  be  dealt  with, 
and  a  ten  or  twenty  per  cent,  solution  of  hydro- 
chlorate  of  cocaine  the  drug  to  be  used.    Soak  the 
positive  electrode   with  the  solution  and  let  the 
negative  electrode  of  large  size  be  so  placed  that  the 
part  to  be  acted  upon  lies  in  the  direct  line  of 
current  flow.    Use  about  15  m.a.  of  current,  for  a 
time  varying  from  twenty  to  forty  minutes.  The 
drug  will  find  its  way  from  the  positive  towards 
the  negative  pad  by  "  mechanical  transference  " 
("  cataphoresis ").     Here   there   is   also  another 
action,  viz.,  ionic  transference.    The  cocaine  taking 
the  place  of  the  alkali  in  the  salt,  will  pass  from 
positive  to  negative  pole  electrolytically,  i.e.,  there 
is  the  electrolytic  arrangement  of  particles,  accord- 
ing to  the  well-known  law  "  the  migration  of  the 
ions"  aiding  the  cataphoretic  action.    The  same 
holds  good   of   bichloride   of  mercury,  citrate  of 
lithium,  and  aconitine.    The  base  as  the  electro- 
positive element  travels  from  anode  to  cathode. 
If  neither  the  general  nor  local  bath  nor  douche 
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be  used  for  the  purpose,  any  flat  nickel-plated 
electrode,  covered  with  blotting-paper  to  absorb  the 
•medicated  solution,  may  be  used.    Mr.  Peterson,  of 
New  York,  recommends  an  electrode  which  is  round 
and  flat,  two  or  three  cm.  in  diameter,  and  pro- 
vided with  a  narrow  soft  rubber  rim  to  prevent 
evaporation.*  For  convenience,  and  in  some  measure 
to  ensure  accuracy  of  dose,  he  has  had  the  following 
cataphoretic  discs  prepared  : — Menthol,  two  grs. ; 
helleborine,  ^  gr. ;  strychnine  nit.,  ^  gr. ;  iodol, 
two   grs.  ;   corrosive   sublimate,   \   gr.  ;  cocaine 
hydrochL,  f  gr. ;  aconitine,  ^  gr. ;  pot.  iod.,  four 
grs. ;  lithium  chloride,  four  grs.    It  will  be  obvious 
from  the  foregoing  that  the  object  of  using  large 
electrodes  such  as  baths,  local  or  general,  is  to 
secure,  not  a  greater  extent  of  mere  surface,  but  a 
larger  number  of  pores  or  channels,  as  well  as  to 
obtain  the  advantage  of  being  able  to  use  a  large 
current,  yet  not  too  dense  for  easy  tolerance.  It 
may  be  repeated  that  the  amount  of  material  trans- 
ferred is  in  proportion,  not  to  the  size  of  the  septum, 
but  to  the  number  of  pores  or  channels,  as  well  as 
to  the  intensity  of  current  and  the  "  resistivity"  of 
the  solution. 

The  fact  must  not  be  overlooked  that  besides  the 
action  of  the  drug  there  is  also  to  be  considered  the 
concomitant  action  of  the  electric  current,  and  the 
independent  influence  of  the  latter  for  better  or  for 
worse  must  always  be  reckoned  with. 

As  objections  to  the  method  there  have  been 

*  Dr.  Morton  also  has  devised  electrodes  and  medicated  discs 
well  adapted  to  the  purpose. 
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urged — (1)  Its  slowness;  (2)  Its  inaccuracy.  The 
former  in  comparison  with  the  process  of  swallow- 
ing a  drug  is  obvious.  Tlio  second  drawback  is  not 
special  to  this  particular  process.  Supposing  that 
with  the  object  of  influencing  a  special  organ  or  a 
special  gland  five  or  ten  grain  doses  of  potassium 
iodide  be  administered  by  the  mouth.  With  what 
approach  to  accuracy  is  it  possible  to  estimate  the 
amount  of  that  drug  that  will  influence  the  affected 
part  ?  The  advantages  claimed  are  chiefly  two — (1) 
Medicines  thus  introduced  into  the  body  close  to  the 
area  of  their  expected  influence  must  often  act  at  a 
certain  advantage.  It  is  here  not  quite  the  same  as 
with  a  hypodermic  injection.  The  medicinal  sub- 
stance is  not  merely  introduced  and  then  abandoned 
to  its  chance  of  diffusion  in  the  tissues,  but  it 
remains  during  the  whole  process  under  the  strong 
directing  influence  of  the  cathode  to  localise  and  to 
concentrate  its  action.  (2)  The  destructive  effect 
of  drugs  on  digestion  is  avoided.  Medicinal 
dyspepsia  is  by  no  means  a  thing  of  the  past,  but 
there  is  in  modern  therapeutics  a  wholesome  tendency 
to  singleness  in  prescribing.  That  combination  of 
remedies  known  as  a  "  mixture,"  and  in  America  as 
"shotgun  therapeutics"  (many  pellets  being  put 
in  in  the  hope  that  one  may  hit  the  mark),  is 
scarcely  holding  its  own  against  the  more  simply- 
constituted  tabloid  or  the  hypodermic  injection. 
It  will  be  a  still  further  step  towards  the  emancipa- 
tion of  the  stomach  when  drugs  can  be  introduced 
swiftly  and  surely  through  the  uninjured  skin. 
A  variety  of  cataphoretic  medication  which  is  fast 
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growing  in  repute  must  be  noticed  here.    It  con- 
sists in  the  electrolysis  of  a  chemical  solution  or  of 
a  metal,  and  the  passing  of  the  product  of  the 
electrolysis  onward  into  the  tissues  by  the  cata- 
phoretic  action  of  the  current.    Thus,  the  solution 
of  a  medicinal  substance  in  a  bath  or  injected  into  a 
cavity  is  decomposed  by  the  current,  and  the  pro- 
duct, perhaps  after  forming  other  combinations,  is 
transferred  into  the  subjacent  tissues  by  cataphoresis 
—"interstitial  electrolysis."    Or  a  metallic  sub- 
stance, for  example,  a  zinc  or  copper  electrode 
placed  in  contact  with  a  part  is  electrolytically  de- 
composed, and  the  product  of  the  electrolytic  decom- 
position and  fresh  combination  is  driven  into  the 
subjacent  tissue  by  cataphoresis—"  metallic  electro- 
lysis."   The  nature  of  the  latter  process  is  seen  in 
such  a  case  as  the  following:  An  obstinate  post- 
nasal catarrh  presents  itself.    After  being  "  cocain- 
ised "  with  spray  a  bulbous  copper  electrode  attached 
to  the  positive  pole  is  passed  through  the  mouth  to 
the  affected  part  (the  indifferent  electrode  being  at 
the  nape  of  the  neck)  and  a  current  of  5-8  m.a. 
is  passed.    The  metal  is  oxidised,  and  chlorine 
(evolved  from  the  decomposition  of  the  tissues) 
forms  with  the  copper  a  secondary  salt,  the  oxy- 
chloride  of  copper  which  is  diffused  into  and  over  the 
affected  part.    There  is  both  electrolysis  of  the 
metal  and  cataphoretic  transfer  of  the  newly-formed 
substance  into  the  tissues. 

One  of  the  most  energetic  and  original  workers  in 
this  field  is  Dr.  Morton,  of  New  York.  The  follow- 
ing is  an  extract  from  a  paper  read  by  him  before  the 
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Atnorican  Eloctrotherapeutic  Association,  1894: — 
"  It  matters  not  whether  the  medicine  in  solution  be 
applied  by  a  sponge  or  blotting  paper  against  the 
skin  (cataphoric  medication),  be  held  in  solution  in 
the  water  of  an  electric  bath  (again  cataphoric  medi- 
cation), be  injected  into  a  cavity  and  decomposed,  be 
dissolved  by  the  action  of  a  current  off  a  needle  per- 
forating the  tissue  (metallic  electrolysis),  or  be  dis- 
solved from  an  electrode  held  in  contact  with 
mucous  membrane  (also  metallic  electrolysis),  the 
result  is  the  same — a  foreign  substance  in  solution, 
viz.,  a  medicine,  is  caused  to  enter  and  permeate  the 
tissue.  It  therefore  seems  to  me  to  be  a  proper 
time  to  generalise  the  entire  facts  under  the 
term  of  '  electric  medicaraental  diffusion.'  "  It 
was  Dr.  G-.  Gautier,  of  Paris,  who  first  devised  the 
methods  in  question,  and  used  the  terms  "  inter- 
stitial "  and  "  metallic  "  electrolysis.  He  explained 
that  whether  an  oxidisable  electrode  of  copper  be 
attached  to  the  positive  pole  of  a  continuous  current, 
or  a  solution  of  potassium  iodide  be  decomposed  by 
the  anode,  in  either  case  it  is  "  interstitial  electro- 
lysis." He  further  pointed  out  that  with  oxidisable 
electrodes  thus  used  there  is  no  destruction  of  tissue, 
but  that  there  is  instead  merely  a  decomposition 
giving  rise  to  new  compounds  which,  accordiug  to 
the  direction  and  intensity  of  the  current,  are  diffused 
into  the  tissues.  With  iron  there  is  produced  an 
oxide,  with  zinc  and  copper  a  chloride  and  an  oxy- 
chloride.  He  mentions  oxidisable  electrodes  of 
copper,  zinc,  iron,  manganese,  aluminium,  etc.,  but 
seems  to  consider  copper  the  most  generally  useful. 
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It  has  been  necessary  to  enter  at  some  length  into 
the  whole  subject  of  interstitial  electrolysis  in  order 
to  explain  that  portion  of  it  which  is  strictly  hydro- 
electric, viz.,  the  filling  a  bath,  or  a  cavity  of  the 
body,  by  the  solution  of  a  metallic  salt,  the  decom- 
position of  the  latter  by  electrolysis,  and  the  passage 
of  the  products  of  decomposition,  perhaps  after 
forming  new  combinations,  into  the  tissues  by  cata- 
phoresis. 


CHAPTER  XI. 


ON  THE  SELECTION  OF  CUURENT. 


In  the  employment  of  an  energy  so  formidable  it  is 
above  all  things  necessary  to  keep  always  in  view 
the  old  Hippocratean  precept,  primo  non  nocere. 
The  first  duty  of  the  physician  is  not  to  do  harm. 
Applied  especially  to  electricity,  there  is  the  almost 
equally  classic  aphorism  of  Beard  and  Rockwell, 
"Better  much  too  little  than  a  little  too  much." 
In  other  words,  any  and  every  form  of  electricity 
must  be  chosen  with  care  and  handled  with  dis- 
cretion. The  selection  of  current  demands  a  careful 
exercise  of  judgment.  Nothing  is  more  false  than 
the  idea  that  electricity  is  an  agent  simple  in  its 
nature  and  uniform  in  its  effects.  Everything 
depends  upon  the  modality  in  which  it  is  employed. 
A  continuous  current  differs  widely  from  an  alter- 
nating one  in  its  action  on  living  tissue,  and  the 
same  is  true  of  all  the  various  manifestations  of 
electrical  energy  that  have  been  considered.  A 
judicious  selection  of  current  must  be  followed  by 
its  not  less  careful  application.  This  is  especially 
true  of  the  large  currents  used  in  the  electric  bath. 
In  selecting  currents  for  the  purposes  in  question  it 
is  necessary  to  be  guided  by  the  same  practical  and 
theoretical  considerations  that  apply  to  other  elec- 
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trical  treatment.    Of  such  considerations  the  follow- 
ing are  a  few  : —  • 

(1  )  The  operator  must  have  his  current  under 
safe  easy,  and  complete  control.  This  is  theoretically 
obvious,  and  practically  easy  to  secure.    Yet  in 
point  of  fact  it  is  seldom  found.    It  is  nothing 
unusual  to  learn  that  patients  are  deterred  from 
electrical  treatment  by  the  fear  of  "  shocks."  It 
seems  to  be  assumed  that  shocks  form  a  necessary 
part  of  all  electrical  treatment.    The  medical  man 
will  do  well  to  disabuse  his  own  mind  of  this  idea, 
as  well  as  the  mind  of  his  patient.    The  latter  may 
be  very  confidently  assured  that  it  is  only  in  rare 
cases,  and  never  without  due  warning,  that  any 
proceeding  which  even  amounts  to  pain  need  be 
resorted  to  ;  that  "  shocks  "  are  generally  harmful, 
and  always  unnecessary  ;  that  they  point  to  a  crude 
procedure,  to  a  coarse  instrumentation,  or  to  an 
operator  ignorant  of  how  to  handle  an  electric 
current. 

(2.)  A  strong  (100  m.a.)  continuous  current 
of  considerable  density  is  probably  injurious  to 
living  tissue,  and  depresses  its  nutrition,  whilst 
a  mild  current  (five  to  eight  m.a.)  doubtless 
stimulates  and  improves  nutrition.  Thus,  in  deal- 
ing with  a  neuritis,  a  muscular  atrophy,  diseases 
of  the  cord,  a  strong  current  will  assuredly  make 
bad  worse.  In  such  cases,  where  large  surfaces 
have  to  be  acted  upon,  and  a  current  of  any  con- 
siderable density  carefully  avoided,  a  generalised 
application  by  the  widely-diffused  current  of  the 
water-bath  presents  obvious  advantages.    On  the 
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other  hand  there  are  cases  of  local  thickenings  of 
tissue,  fluid  exudations,  fibrous  adhesions,  peri- 
articular mischief,  and  other  post-rheumatic  condi- 
tions of  a  chronic  nature  where  the  effects  of  general 
electrisation  are  not  sought,  but  where  an  effect  is 
required  on  certain  special  parts,  and  on  them  alone. 
Here,  if  pain  be  absent,  a  strictly  localised  action 
with  strong,  dense  currents,  and  a  preponderance  of 
the  cathode  is  indicated.*  In  this  case  the  indication 
is  a  purely  local  one,  and  the  general  batli  is  clearly 
not  the  best  method  to  secure  it.  At  the  same 
time,  the  possibility  of  effecting  local  results  by 
generalised  applications  must  not  be  lost  sight  of. 

(3.)  In  the  case  of  alternating  currents,  apart 
from  their  influence  on  nutrition  to  be  presently 
considered,  two  classes  of  effects  are  usually  sought 
— (a)  The  familiar  one  of  muscular  contraction  ;  (b) 
The  less  understood  but  perhaps  not  less  valuable 
one  belonging  to  the  fine  wire  coil  of  a  sedative  or 
"numbing"  influence. 

(4.)  The  frequency  of  alternation  must  be  con- 
sidered. A  muscle-contracting  current,  with  a 
very  slow  rate  of  alternation,  will  produce  con- 
tractions isolated  and  distinct.  With  a  greater 
frequency  (say  five  to  ten  a  second)  the  indi- 
vidual contractions  show  a  tendency  to  run  into 
each  other.  "With  interruptions  yet  more  frequent 
the  muscle  becomes  tetanised.  This  excitant  action 
increases  until  a  rate  of  about  sixty  interruptions  a 
second  is  reached.  Then,  if  the  current  be  a  mild 
one,  this  effect  begins  to  decrease  at  about  the  same 

*  Morton. 
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rate,  until  at  very  rapid  rates  the  muscle  ceases  to 
respond,  and  a  sedative  effect  is  produced  on  the 
sensory  nerves.    At  120  to  150  a  second  such  a 
current  is  no  longer  felt,  yet  still  it  produces  a 
sedative   or   anesthetic  effect.     In  other  words, 
under  the  use  of  the  faradaic  current  excitant  effects 
^dually  increase  up  to  a  certain  rapidity  of  inter- 
ruption, and   then  steadily  diminish.  Moderate 
faradisation   of    a   muscle  —  say   five   to  thirty 
impulses  a  minute— like  moderate   exercise,  and 
perhaps  in  some  other  way,  will  produce  increased 
growth  and  quality  in  the  muscle.    Excessive  or 
rapid  stimulation  will,  like  over-fatigue  from  any 
other    cause,    produce   exhaustion    and  atrophy. 
Currents  used  in  the  faradaic  bath  will  usually  stop 
short  of  muscle  contraction,  at  least,  for  any  pro- 
longed period. 

It  is  clear  that  with  a  muscle  contracting  current, 
and  interruptions  at  20  to  50  per  second  as  in  the 
ordinary  coil,  the  muscle  would  be  tetanised  and 
soon  become  exhausted.    Looked  at  in  this  light,  it 
is  appalling  to  think  of  the  tetanising  currents 
habitually  used  in  the  treatment  of  the  various 
forms  of  paralysis.    Such  currents,  instead  of  im- 
proving nutrition  and  coaxing  back  the  functional 
activity  of  a  part,  run  the  gravest  risk  of  extin- 
guishing the  last  flicker  of  neuro-muscular  excit- 
ability.   The  axiom  that  the  function  of  an  electrical 
current  is  merely  to  keep  a  paralysed  muscle  exer- 
cised until  the  recovery  of  its  power  has  in  this 
respect  something  to  answer  for.    Electrical  gym- 
nastics are  no  doubt  useful,  and  often  perhaps  are 
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the  chief  means  of  improving  the  nutrition  of  a 
muscle,  but  a  localised  electric  current  undoubtedly 
exercises  a  trophic  influence  thereon,  even  in  the 
absence  of  contraction. 

The  experiments  of  Debedat*  made  on  the  ham- 
string muscles  of  rabbits  are  instructive  on  this 
point : — (1)  When  this  group  of  muscles  on  one  side 
was  stimulated  during  twenty  successive  days  for 
four  minutes  a  day  by  induction  coil  currents  lasting 
for  one  second  and  followed  by  intervals  of  one 
second,  there  was  found  on  the  animal  being  killed 
and  comparison  made  with  the  other  leg  a  gain  of 
40  per  cent,  in  weight,  due  to  a  true  growth  of 
muscle.  (2)  The  same  muscles  stimulated  in  the 
same  way  by  a  rhythmic  battery  current  of  2  m.a. 
showed  a  gain  of  18  per  cent.  (3)  Stimulated  by 
electrostatic  sparks  2  to  3  ra.m.  long  there  was  no 
appreciable  result.  (4)  Tetanisation  with  an  induc- 
tion coil  without  intervals  of  repose  caused  a  loss  of 
weight  accompanied  by  histological  evidence  of 
deterioration.  (5)  Galvanic  currents  for  four 
minutes  without  interruptions  produced  slight  in- 
crease in  weight,  as  well  as  adhesions  between  the 
skin  and  muscle  at  the  point  of  application  of  the 
electrodes. 

The  experimenter  therefore  concluded  :  (1)  That 
the  mode  of  action  of  electricity  on  the  nutrition  of 
muscles  is  complex,  and  that  under  the  form  of 
continuous  current  it  aids  nutrition  in  some  way 
other  than  as  an  excitant  of  contraction.  (2)  That 
in  so  far  as  contraction  is  produced  it  acts  like 

*  "  Archives  d  electricile  mudicale,"  Feb.  and  March,  1894. 
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ordinary  exercise,  but  presents  certain  advantages 
over  the  latter  from  a  therapeutic  point  of  view. 
(3)  Moderate  exercise  produced  by  rhythmic 
faradaic  currents  give  the  best  results.  _  (4)  lhe 
results  of  rhythmic  galvanic  currents  are  inferior  to 
the  above,  but  superior  to  the  continuous  galvanic 
current.  (5)  Prolonged  tetanisation  by  faradaic 
currents  as  detailed  above  produces  exhaustion  and 
atrophy.  (6)  The  static  spark  produces  no  lasting 
change. 

When  it  is  desired,  as  will  usually  be  the  case  in 
employing  the  electric  bath,  to  influence  the  nutrition 
of  the  whole  body,  the  following  physiological  data 
(d'Arsonval's  experiments)  will  be  of  service  :— 

Effects  on  General  Nutrition.— {a)  The  faradaic 
current  (general  faradisation)  leads  to  an  increase 
in  the  respiratory  exchanges  by  excitation  of  the 
muscular  system  and  also  of  the  sensory  nervous 
system;  in  other  words,  the  nutritive  exchanges 
are  increased   either  with  or  without  muscular 

contractions. 

(b)  The  continuous  current  (galvanic),  which 
has  always  been  considered  as  par  excellence  the 
current  of  nutrition,  produced  no  appreciable 
influence  on  the  respiratory  combustions.  To  ex- 
plain its  trophic  effects,  therefore,  it  has  been 
surmised  that  these  may  be  the  result  of  an  influence 
on  cellular  secretion  or  other  process. 

(c)  Sinusoidal  currents  afford  the  most  striking 
results.  Without  any  excitation  of  the  neuro- 
muscular apparatus,  and  in  the  complete  absence 
of  pain,  there  was  a  notable  difference  in  the  intake 
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of  oxygen  and  the  output  of  carbon  dioxide  by  the 
lungs.  In  point  of  fact,  the  respiratory  exchanges 
were  increased  by  twenty-five  per  cent.  Rapidity 
of  alternation  as  influencing  the  physiological  effects 
of  sinusoidal  currents  was  also  studied  by  the  same 
experimenter  ;  his  results  are  given  as  follows*  : — 
As  frequency  is  gradually  increased,  neuro-muscular 
excitation  goes  on  increasing  until  2,500  to  3,000 
excitations  a  second  are  reached.  Between  3,000 
and  5,000  the  excitant  effects  do  not  alter,  but 
above  this  rate  they  go  on  decreasing  up  to  10,000. 
The  results  already  recorded  (page  60)  of  the  thera- 
peutic uses  of  sinusoidal  currents  are  in  accord  with 
the  physiological  data  just  [ stated,  and  perhaps 
point  to  this  form  of  current  as  likely  to  be  effective 
in  a  larger  number  of  cases  than  either  the  con- 
tinuous current  or  the  dissymmetrical  alternating 
one.  But  this  is  not  yet  proved,  and  the  "  faradaic 
bath  "  is  by  no  means  yet  deposed  from  the  posi- 
tion of  usefulness  it  has  so  long  occupied. 

The  above  experimental  data  form  the  starting 
point  of  that  field  of  modern  practice  which  aims  at 
the  treatment  of  diatheses  and  of  general  conditions 
of  the  system ;  and  this  by  the  generalised,  rather 
than  by  the  localised,  action  of  electric  currents.  It 
need  not  be  again  pointed  out  that  there  is  no 
method  by  which  such  an  action  can  be  more 
effectually  secured  than  through  the  medium  of  the 
water  bath. 

*  "  Kev.  Int.  d'Electrotherapie,   May,  1893. 
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Authors.  Edited  by  Charles  H.  Burnett.  With  Illustrations,  in 
two  imperial  8vo  vols.,  half  morocco,  48s.  nett. 


STEPHEN   SMITH   BURT,  m.d. 

Professor  of  Clinical  Medicine  and  Physical  Diagnosis  in  the  New  York  Post-graduate 

School  and  Hospital. 

EXPLORATION  OF  THE  CHEST  IN  HEALTH  AND 

DISEASE.    With  Illustrations,  crown  8vo,  6s. 


DUDLEY    W.    BUXTON,    m.d.,  b.s.,  m.r.c.p. 

Administrator  of  Anaesthetics  and  Lecturer  in  University  College  Hospital  the  National 
mvfalfrParalysis  and  Epilepsy,  Queen's  Square,  and  the  Dental  Hospital  of  Loudon. 

ANESTHETICS  THEIR   USES  AND  ADMINISTRA- 
TION    Second  Edition,  with  Illustrations,  crown  8vo,  5s. 

[Lewis's  Practical  Series.] 


HARRY  CAMPBELL,  m.d.,  b.s.  lond.,  m.r.c.p. 

Physician  to  the  North-  West  London  Hospital. 

THE  CAUSATION  OF  DISEASE :   An  exposition  of  the  ulti- 
mate factors  which  induce  it.    Demy  8vo,  12s.  6d. 

FLUSHING    AND    MORBID     BLUSHING:  THEIR 

PATHOLOGY  AND  TREATMENT.  With  plates  and  wood  en- 
gravings, royal  8vo,  10s.  6d. 

■nr-p-p-p-RENCES    IN    THE    NERVOUS  ORGANISA- 
TION OF  MAN  AND  WOMAN,  PHYSIOLOGICAL  AND  PATHO- 
LOGICAL.   Royal  8vo,  15s. 

HEADACHE  AND  OTHER  MORBID  CEPHALIC  SEN- 
SATIONS.   Royal  8vo,  12s.  6d. 
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CAMBRIDGE  NATURAL  SCIENCE  MANUALS, 


BIOLOGICAL  SERIES. 

(General  Editor:  A.  E.  Shipley,  M.A.,  Fellow  and'Tutor  of  Christ's 

College). 

ELEMENTARY  PALEONTOLOGY — INVERTEBRATE. 

By  Henry  Woods,  B.A.,  F.G.S.    Crown  8vo,  6s. 

PRACTICAL  PHYSIOLOGY  OF  PLANTS. 

By  F.  Darwin,  M.A.,  F.R.S.  and  E.  H.  Acton,  M.A.  Second  Edition, 
crown  8vo,  6s. 

PRACTICAL  MORBID  ANATOMY. 

By  H.  D.  Rolleston,  M.D.,  F.R.C.P.,  Fellow  of  St.  John's  College, 
Cambridge ;  Assistant  Physician  and  Lecturer  on  Pathology,  St. 
George's  Hospital,  London  ;  and  A.  A.  Kanthack,  M.D.,  M.R.C.P., 
Lecturer  on  Pathology,  St.  Bartholomew's- Hospital,  London.  Crown 
8vo,  6s. 

Z  OOGEO  GRAPHY. 

By  F.  E.  Beddard,  M.A.,  F.R.S.    Crown  8vo,  6s. 

ELEMENTS  OF  BOTANY. 

By  F.  Darwin,  M.A.,  F.R.S.    Second  Edition,  crown  8vo,  6s. 

FOSSIL  PLANTS.   A  Manual  for  Students  of  Botany  and 

Geology.    By  A.  C.  Seward,  M.A. ,  F.G.S.  [In  preparation. 


PHYSICAL  SERIES. 

(General  Editor :  R.  T.  Glazebrook,  M.A.,  F.R.S.,  Fellow  of  Trinity 
College;  Assistant  Director  of  the  Cavendish  Laboratory). 

HEAT  AND  LIGHT. 

Bv,  ,R;  T-  Glazebrook.  Crown  8vo,  5s.  (The  two  parts  are  also 
published  separately).    Heat,  3s.    Light,  3s. 

MECHANICS  AND  HYDROSTATICS. 

By  the  same  Author.  Crown  8vo,  8s.  6d.  Part  I.— Dynamics  4s 
Part  II.— Statics,  3s.    Part  III.— Hydrostatics,  3s. 

ELECTRICITY  AND  MAGNETISM. 

By  the  same  Author.  rjM  preparation. 

SOLUTION  AND  ELECTROLYSIS. 

By  W.  C.  D.  Whetham,  M.A.,  Fellow  of  Trinity  College.  Crown 
8vo,  7s.  6d. 


ELEMENTS  OF  PETROLOGY. 

By  A.  Harker.  M.A.,  F.G.S.,  Fellow  of  St.  John's  College  ;  University 
Demonstrator  of  Petrology.    Crown  8vo,  7s.  6d. 


R.  E.  CARRIN GTON,  m.d.,  f.r.c.p. 
Late  Assistant  Physician  and  Senior  Demonstrator  of  Morbid  Anatomy  at  Guy's  Hospital. 

NOTES  ON  PATHOLOGY.  With  an  Introductory  Chapter  by 
J.  Ft  Goodhart,  M.D.  (Aherd.),  F.R.C.P.,  Physician  to  Guy's  Hospital, 
Edited  by  H.  Evelyn  Crook,  M.D.  Lond.,  F.R.C.S.  Eno.,  and  Guy 
Mackeson,  L.R.C.P.,  M.R.C.S.    Crown  8vo,  3s.  6d. 


ALFRED   H.   CARTER,  m.d.  lond. 
Fellow  0/  the  Royal  College  of  Physicians;  Senior  Physician  to  the  Queen's  Hospital, 
Birmingham;  Professor  of  rherapeutics  in  Mason  College,  Birmingham, 

ELEMENTS  OF  PRACTICAL  MEDICINE. 

Seventh  Edition,  crown  8vo,  10s.  [Now  ready. 


F.  H.  CHAMPNEYS,  m.a.,  m.d.  oxon.,  f.r.c.p. 
Physician-Accoucheur  and  Lecturer  on  Obstetric  Medicine  at  St.  Bartholomew's  Hospital: 
Examiner  in  Obstetric  Medicine  in  the  University  of  Oxford,  &c. 

I; 

LECTURES  ON  PAINFUL  MENSTRUATION.  THE 

HARVEIAN  LECTURES,  1890.   Roy.  8vo,  7s.  6d. 

EXPERIMENTAL    RESEARCHES    IN  ARTIFICIAL 

RESPIRATION  IN  STILLBORN  CHILDREN,  AND  ALLIED  SUB- 
JECTS.   Crown  8vo,  3s.  6d. 


W.  BRUCE  CLARKE,  m.a.,  m.b.  oxon.,  f.r.c.s. 
Assistant  Surgeon  to,  and  Senior  Demonstrator  of  Anatomy  and  Operative  Surgery  at 
St  Bartholomew's  Hospital ;  Surgeon  to  the  West  London  Hospital,  &c. 

THE  DIAGNOSIS  AND  TREATMENT  OF  DISEASES 

OF  THE  KIDNEY  AMENABLE  TO  DIRECT  SURGICAL  IN- 
TERFERENCE.   With  Illustrations,  demy  8vo,  7s.  6d. 


JOHN    COCKLE,  m.a.,  m.d. 

Physician  to  the  Royal  Free  Hospital. 

ON  INTRA-THORACIC  CANCER.   8vo,  4s.  6d. 


ALEXANDER    COLLIE,    m.d.  aberd.,  m.r.c.p.  lond. 
Secretary  of  the  Epidemiological  Society  for  Germany  and  Russia,  &c. 

ON  FEVERS:  THEIR  HISTORY,  ETIOLOGY,  DIAG- 
NOSIS, PROGNOSIS,  AND  TREATMENT.  Illustrated  with 
Coloured  Plates,  crown  8vo,  8s.  6d.  [Lewis  s  Practical  Series.} 


M  P.  MAYO  COLLIER,  m.b.,  m.s.  lond.,  f.r.c.s.  eng. 
Professor  of  Comparative  Anatomy  and  Physiology  at  the  Royal  College  of  Surgeons, 

England,  &c. 

THE  PHYSIOLOGY  OF   THE  VASCULAR  SYSTEM. 

Illustrations,  8vo,  3s.  6d. 


E.  TREACHER  COLLINS,  f.r.c.s  . 

Assistant  Surgeon  to  the  Royal  Loudon  Ophthalmic  Hospital  Moorfictds  ;  Hunterian 
^  6 Professor,  Royal  College  of  Surgeons,  England,  1893-94- 

RESEARCHES  INTO  THE  ANATOMY  AND  PATHO- 

I  OGY  OF  THE  EYE.  With  10  Plates  and  28  Figures  in  the  Text, 
demy  8vo,  6s.  tNo"> 
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WALTER    S.    COLMAN,  m.d.,  m.r.c.p.  lond. 

Assistant  Physician  to  the  National  Hospital  for  the  Paralysed  and  Epileptic  &c 

SECTION  CUTTING-  AND  STAINING:     A  Practical 

Introduction  to  Histological  Methods  for  Students  and  Practitioners. 
Second  Edition,  with  Illustrations,  crown  8vo,  3s.  6d.  [Now  ready'. 


W.  H.  CORFIELD,  m.a.,  m.d.  oxon.,  f.r.c.p.  lond. 
Professor  of  Hygiene  and  Public  Health  in  University  College,  London ;  Medical  Officer 
of  Health  for  St.  George's,  Hanover  Square,  &c. 

DWELLING  HOUSES :   their  Sanitary  Construction  and 

Arrangements.  Third  Edition,  with  Illustrations,  crown  8vo,  3s.  6d. 

DISEASE  AND  DEFECTIVE  HOUSE  SANITATION- 

being  Two  Lectures  delivered  before  the  Harveian  Society  of  London' 
With  Illustrations,  crown  8vo,  2S.  [just  published. 


J.  LEONARD   CORNING,  M.A.,  M.D. 

Consultant  in  Nervous  Diseases  to  St.  Francis  Hospital.  ■ 

A   PRACTICAL   TREATISE  ON  HEADACHE  NEU- 

ppL,GT4A;,n«EEwAtND  ITS  DERANGEMENTS,  AND '  SPINAL 
IRRITATION.    With  an  Appendix-Eye  Strain,  a  Cause  of  Headache 
By  David  Webster,  M.D.    Second  Edition,  demy  8vo,  7s.  6d. 


•  SIDNEY  COUPLAND,  m.d.,  f.r.c.p 

Physician  to  the  Middlesex  Hospital,  and  Lecturer  on  Practical  Medicine  in  the  Medical 
School ;  late  Examiner  m  Medicine  at  the  Examining  Board  for  England 

NOTES  ON  THE  CLINICAL  EXAMINATION  OF  mxr-p 

BLOOD  AND  EXCRETA.    Third  Edition,  izmo,  is.  6d. 


CHARLES  CREIGHTON,  m.a.,  m.d. 

Formerly  Demonstrator  of  Anatomy  in  the  University  of  Cambridge. 

A  HISTORY   OP  EPIDEMICS    IN  BRITAIN    Vnl  T 

FROM  A.D.  664  TO  THE  EXTINCTION  OF  THE  PUGUF 
Demy  Svo,  iSs.  Vol.  II.  FROM  THE  EXTINCTION  (IF  thb 
PLAGUE  TO  THE  PRESENT  TIME.    Demy 8vo,  20s. 

ILn£?T^AT^NS  9?  UNCONSCIOUS  MEMORY  IN 

DISEASE,  including  a  Theory  of  Alteratives.    Post  8vo7  6s. 

in. 

CONTRIBUTIONS     TO     THE    PHYSIOLOftV  ATsm 

PATHOLOGY  OF  THE  BREAST  AND  LYMPHATIC^LAND? 
New  Edition  with  additional  chapter,  with  wood-cuts  and  pkfe^Svo,  Qs! 

BOVINE   TUBERCULOSIS1V'lN  MAN:    An  Account  of  the 
f^S^X^^  Ch— -Hthographs 


H-    ?,APCH?FE    CROCKER,    M.D.  LOND.,  BS  FRCP 
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a    ^ttyttiOOK:  OF   BACTERIOLOGY:   Including  the 

of  infective  Disease; ,a»d  a 

Yeasts  and  Moulds,  H«™^.^L^fflr£t  Fourth  Edition. 
22  Coloured  Plates,  and  273  Illustrations  in  the  lext.    rou^  »  ^ 

medium  8vo,  21s.  nett. 

K™r'T»o 'SnSr WSSlfehS  coiout.d  p.aM.    Royai  6vo. 


20s.  »cit. 


F   DARWIN,  m.a.,  f.r.s. 

[See  Cambridge  Natural  Science  Manuals,  page  5. 

HFRBERT    DAVIES,   m.d.,  f.r.c.p. 
L^to^fP*^'^^  OF  THE 

of  the  Chest.    Crown  8vo,  3s-  6d.  

GUIDE  TO  THE  ADMINISTRATION  OF  AN2ESTHE 

TICS.    Second  Edition,  fcap.  8vo,  2s.  6d. 

t    THOMPSON    DICKSON,  M.A.,  m.b.  cantab. 

J-  LaZ Lecturer  on  ^,«a^^  IN 

ess-asm  ss&sE&isKs*.  - 

gical  Portraits.    8vo,  14s. 

F.  A.  DIXEY,  m.a.,  d.m. 

BPSuS f    With  Diagram,  and  Table..    8vo,  7s.  M. 

HORACE  DOBELL,  m.d. 

NOTES  ON  THE  MORE  COMMON  DISEAbibu 

EYE    With  Test  Types,  crown  8vo,  28. 
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DR.  A.  DUHRSSEN. 

Pnvat  Docent  in  Midwifery  and  Gynecology  in  the  University  of  Berlin. 

A  MANUAL  OF  GYNECOLOGICAL  PRACTICE  FOR 

STUDENTS  AND  PRACTITIONERS.  Translated  and  Edited  from 
the  Fourth  German  edition,  by  John  W.  Taylor,  F.R.C.S.,  Surgeon 
to  the  Birmingham  and  Midland  Hospital  for  Women,  &c.  ;  and 
Frederick  Edge,  M.D.  Lond.,  M.R.C.P.,  F.R.C.S.,  Surgeon  to  the 
Wolverhampton  and  District  Hospital  for  Women.  With  120  Illustra- 
tion, crown  8vo,  6s.  Wow  ready. 


JOHN  EAGLE. 

Member  of  thePharmaceutical  Society. 

A  NOTE-BOOK  OF  SOLUBILITIES.   Arranged  chiefly 

for  the  use  of  Prescribers  and  Dispensers.    i2mo,  2S.  6d. 


ARTHUR  W.  EDIS,  m.d.  lond.,  f.r.c.p. 

Senior  Physician  to  the  Chelsea  Hospital  for  Women;  Late  Obstetric  Physician  to  the 

Middlesex  Hospital. 

STERILITY  IN  WOMEN:  including  its  Causation  and 

Treatment.    With  33  Illustrations,  demy  8vo,  6s. 


ALEXANDER  S.  FAULKNER. 

Surgeon-Major,  Indian  Medical  Service. 

A  GUIDE  TO  THE   PUBLIC  MEDICAL  SERVICES. 

Compiled  from  Official  Sources.    8vo,  2s. 


W.  SOLTAU  FENWICK,  m.d.,  b.s.  lond. 
Member  of  the  Royal  College  of  Physicians  ;   Assistant  Physician  to  the  Evelina  Hospital 

for  Sick  Children,  &c. 

THE  DYSPEPSIA  OF  PHTHISIS:    Its  Varieties  and 

Treatment,  including  a  Description  of  Certain  Forms  of  Dyspepsia 
associated  with  the  Tubercular  Diathesis.    Demy  8vo,  6s. 


DR.  FERBER. 

MODEL    DIAGRAM    OF    THE    ORGANS    IN  THE 

THORAX  AND  UPPER  PART  OF  THE  ABDOMEN.  With 
Letter-press  Description.    In  4to,  coloured,  5s.  nett. 


J.  MAGEE   FINNY,  m.d.  dubl. 

King's  Professor  of  Practice  of  Medicine  in  School  of  Physic,  Ireland,  &c. 

NOTES  ON  THE  PHYSICAL  DIAGNOSIS  OF  LUNG 

DISEASES.    321110,  is.  6d. 


AUSTIN   FLINT,  m.d.,  ll.d. 

Professor  of  Physiology  and  Physiological  Anatomy  in  the  Bcllevue  Hospital  Medical 
College,  New  York  ;  Visiting  Physician  to  the  Bellevue  Hospital,  <~c. 

A   TEXT-BOOK    OF   HUMAN   PHYSIOLOGY.  Fourth 

Edition,  Illustrated  by  plates,  and  316  wood  engravings,  large  8vo,  25s. 


W.  H.  RUSSELL  FORSBROOK,  m.d.  lond.,  m.r.c.s. 

Consulting  Medical  Officer  to  the  Government  of  the  Cape  of  Good  Hope;  formerly  Surgical 
Registrar  to  Westminster  Hospital. 

A  DISSERTATION  ON  OSTEO- ARTHRITIS. 

Demy  8vo,  5s. 
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J.  MILNER  FOTHERGILL,  m.d.,  m.r.c.p. 
Late  Physician  to  the  City  of  London  Hospital  for  Diseases  of  the  Chest,  Victona  Park,  &c. 

I. 

INDIGESTION  AND  BILIOUSNESS.     Second  Edition,  post 
8vo,  7s.  6d. 

11. 

GOUT  IN  ITS  PROTEAN  ASPECTS.    Post  8vo,  7s.  6d. 

in. 

THE  TOWN  DWELLER:   His  Needs  and  His  Wants. 

With  an  Introduction  by  Sir  B.  W.  Richardson,  m.d.,  ll.d.,  f.r.s. 
Post  8vo,  3s.  6d. 


PROFESSOR  E.  FUCHS. 

Professor  of  Ophthalmology  in  the  University  of  Vienna. 

TEXTBOOK  OP  OPHTHALMOLOGY. 

Translated  from  the  German  by  A.  Duane,  M.D.,  Assistant  Surgeon, 
Ophthalmic  and  Aural  Institute,  New  York.  Second  Edition,  with 
igo  Illustrations,  large  octavo,  21s. 


PROFESSOR  DR.  PAUL  FURBRINGER. 

Director  of  the  Friedrichshain  Hospital,  Berlin,  &c. 

text-book:  op  diseases  op  the  kidneys  and 

GENITO-URINARY  ORGANS.  Translated  by  W.  H.  Gilbert, 
M.D.,  Physician  in  Baden-Baden,  &c.    Vol.  L,  demy  8vo,  7s.  6d. 


SIR  DOUGLAS  GALTON. 
Late  Royal  Engineers,  K.C.B.,  Hon.  D.C.L.,  LL.D.,  F.R.S.,  Assoc.  Hist.  C.E.,  M.I.Mech.E., 
F.S.A.,  F.G.S:,  F.L.S.,  F.C.S.,  F.R.G.S.,  be. 

HEALTHY  HOSPITALS.    Observations  on  some  points 

connected  with  Hospital  Construction.    With  Illustrations,  8vo,  10s.  6d. 


JOHN  HENRY  GARRETT,  m.d. 

Licentiate  in  Sanitary  Science  and  Diplomate  in  Public  Health,  Universities  of  Durham 

and  Cambridge,  &c. 

THE  ACTION  OP  WATER  ON  LEAD;  being  an  inquiry 

into  the  Cause  and  Mode  of  the  Action  and  its  Prevention.  Crown  8vo, 
4s.  6d. 

ALFRED  W.  GERRARD,  f.c.s. 
Examiner  to  the  Pharmaceutical  Society,  &c. 

ELEMENTS   OP   MATERIA    MEDICA    AND  PHAR- 
MACY.   Crown  8vo,  8s.  6d. 

NEW  OFFICIAL  REMEDIES,  B.P.,  1890.  Supplement 

to  the  above.    Crown  8vo,  is. 


HENEAGE   GIBBES,  m.d. 

Lecturer  on  Physiology  in  the  Medical  School  oj  Westminster  Hospital.  &c. 

PRACTICAL  HISTOLOGY  AND  PATHOLOGY. 

Third  Edition,  revised  and  enlarged,  crown  8vo,  6s. 


R.  T.  GLAZEBROOK,  m.a.,  f.r.s. 

[See  Cambridge  Natural  Science  Manuals,  page  5. 


E.  W.  GOODALL,  m.d.  lond. 
Medical  Superintendent  of  the  Eastern  Hospital  of  the  Metropolitan  Asylums  Beard  ; 
{Formerly  Medical  Registrar  to  Guy's  Hospital, 

J.  W.  WASHBOURN,  m.d.  lond. 
Fellow  of  the  Royal  College  of  Physicians  ;  Physician  to  the  London  Fever  Hopttal  ; 
Assistant  Physician  to  Guy's  Hospital,  and  Lecturer  in  the  Medical  Schocl. 
A  MANUAL"  OF  INFECTIOUS  DISEASES.     Demy  8vo, 
illustrated  with  Plates,  Diagrams,  and  Charts,  15s.  \Now  ready. 
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JAMES  F.  GOODHART,  m.d.  aberd.,  f.r.c.p. 
Physician  to  Guy's  Hospital,  ami  Consulting  Physician  to  the  Evelina  Hospital  for 

Sick  Children. 

ON  COMMON  NEUROSES  :   or  the  Neurotic  Element  in 

Disease  and  its  Rational  Treatment.   Second  Edition,  crown  8vo,  3s.  6d. 


C.  A.  GORDON,  m.d.,  c.b. 

Deputy  Inspector  General  of  Hospitals,  Army  Medical  Department, 

REMARKS    ON    ARMY    SURGEONS    AND  THEIR 

WORKS.    Demy  8vo,  5s. 


JOHN  GORHAM,  m.r.c.s. 
TOOTH  EXTRACTION :  a  Manual  on  the  proper  mode 

of  extracting  Teeth.     Fourth  Edition,  fcap.  8vo,  is.  6d. 


GEORGE  M.  GOULD,  a.m.,  m.d. 

Ophthalmic  Surgeon  to  the  Philadelphia  Hospital,  &c. 
I. 

THE  STUDENT'S  MEDICAL  DICTIONARY:  including 

all  the  words  and  phrases  generally  used  in  Medicine,  with  their  proper 
pronunciation  and  definitions,  based  on  recent  medical  literature.  Tenth 
Edition,  8vo,  14s.  nett. 

11. 

A  POCKET  MEDICAL  DICTIONARY,  Giving  the  Pro- 
nunciation and  Definition  of  about  12000  of  the  Principal  Words  used  in 
Medicine  and  the  Collateral  Sciences.    32mo,  4s.  nett. 


W.    R.    GOWERS,  MD.,  F.R.C.P.,  M.R.C.S. 

Physician  to  University  College  Hospital,  &c. 

DIAGRAMS  FOR  THE  RECORD  OF  PHYSICAL  SIGNS. 

In  books  of  12  sets  of  figures,  is. 


SURGEON-CAPTAIN    A.  E.  GRANT,  m.b. 

Indian  Medical  Service ;  Professor  of  Hygiene,  Madras  Medical  College. 

THE  INDIAN  MANUAL  OF  HYGIENE. 

Vol.  I.,  8vo,  10s.  6d.  nett. 


LANDON  C.  GRAY,  m.d. 

Professor  of  Nervous  and  Mental  Diseases  in  the  New  York  Polyclinic ;  Visiting  Physician 

to  St.  Mary's  Hospital,  &c. 

A  TREATISE  ON  NERVOUS  AND  MENTAL  DIS- 
EASES FOR  STUDENTS  AND  PRACTITIONERS  OF  MEDI- 
CINE.   With  168  illustrations,  8vo,  21s. 


J.  B.  GRESSWELL,  m.r.c.v.s. 

Provincial  Veterinary  Surgeon  to  the  Roval  Agricultural  Society. 

VETERINARY  PHARMACOLOGY  AND  THERAPEU- 
TICS.   With  an  Index  of  Diseases  and  Remedies.    Fcap.  8vo,  5s. 


A.  HILL  GRIFFITH,  m.d. 

Surgeon,  Manchester  Royal  tye  Hospital. 

THE  DIAGNOSIS  OF  INTRA-OCULAR  GROWTHS. 

With  8  woodcuts,  8vo,  is.  6d. 


SAMUEL    D.    GROSS,  m.d.,  ll.d.,  d.c.l.  oxon. 

Professor  of  Surgery  in  the  Jefferson  Medical  College  of  Philadelphia. 

PRACTICAL  TREATISE  ON  THE  DISEASES,  IN- 
JURIES, AND  MALFORMATIONS  OF  THE  URINARY 
BLADDER,  THE  PROSTATE  GLAND,  AND  THE  URETHRA. 
Third  Edition,  revised  and  edited  by  S.  W.  GROSS,  A.M.,  M.D., 
Surgeon  to  the  Philadelphia  Hospital.  Illustrated  by  170  engravings, 
8vo,  18s. 
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SAMUEL.  W.  GROSS,  a.m.,  m.d. 
Surgeon  to,  and  Lecturer  on  Clinical  Surgery  in,  the  Jefferson  Medical  College  Hospital 
and  the  Philadelphia  Hospital,  &c. 

A  PRACTICAL  TREATISE   ON   TUMOURS   OF  THE 

MAMMARY  GLAND:  embracing  their  Histology,  Pathology,  Dia- 
gnosis, and  Treatment.    With  Illustrations,  8vo,  ios.  6d. 


DR.  JOSEF  GRUBER. 

Professor  of  Otology  in  the  University  of  Vienna,  etc. 

A   TEXT-BOOK  OP  THE  DISEASES  OP  THE  EAR. 

Translated  from  the  Second  German  edition,  and  Edited,  with  addi- 
tions, by  Edward  Law,  M.D.,  C.M.  Edin.,  M.R.C.S.  Eng.,  Surgeon 
to  the  London  Throat  Hospital  for  Diseases  of  the  Throat,  Nose  and 
Ear;  and  Coleman  Jewell,  M.B.  Lond.,  M.R.C.S.  Eng.,  late  Surgeon 
and  Pathologist  to  the  London  Throat  Hospital.  Second  English 
Edition,  with  165  Illustrations,  and  70  coloured  figures  on  2  lithographic 
plates,  royal  8vo,  28s. 


F.  DE  HAVILLAN D  HALL,  m.d.,  f.r.c.p.  lond. 
Physician  to  Out-patients,  and  in  charge  of  the  Throat  Department  at  the  Westminster 

Hospital,  &c. 

DISEASES  OP  THE  NOSE  AND  THROAT.    Crown  8vo, 
with  2  coloured  plates  and  5g  illustrations,  ios.  6d.  [Now  ready. 

[Lewis's  Practical  Series.] 


WILLIAM  A.  HAMMOND,  m.d. 

Professor  of  Mental  and  Nervous  Diseases  in  the  Medical  Department  0/  the  University  of 

the  City  of  New  York,  SrC 

SPIRITUALISM  AND  ALLIED  CAUSES  AND  CON- 
DITIONS OF  NERVOUS  DERANGEMENT.  With  Illustrations, 
post  8vo,  8s.  6d. 


A.  HARKER,  m.a.,  f.g.s. 

[See  Cambridge  Natural  Science  Manuals,  page  5. 


VINCENT   DORMER   HARRIS,  m.d.  lond.,  f.r.c.p. 
Physician  to  the  City  of  London  Hospital  for  Diseases  of  the  Chest,  Victoria  Park  ;  Exam- 
ining Physician  to  the  Royal  National  Hospital  for  Consumption  and  Diseases  of 
the  Chest,  Ventnor,  &c. 
AND 

EDWIN  CLIFFORD   BEALE,  m.a.,  m.b.  cantab.,  f.r.c.p. 
Physician  to  the  City  of  London  Hospital  for  Diseases  of  the  Chest,  Victoria  Park,  and  to 
the  Great  Northern  Central  Hospital,  &c. 

THE  TREATMENT  OP  PULMONARY  CONSUMPTION. 

A  Practical  Manual.    Crown  8vo,  ios.  6d.  [Now  ready. 

[Lewis's  Practical  Series.J 


ALEXANDER  HARVEY,  m.d. 
Late  Emeritus  Professor  of  Materia  Medica  in  the  University  of  A  berdeen,  &c, 

AND 

ALEXANDER  DYCE  DAVIDSON,  m.d.,  f.r.s.  edin. 
Late  Regius  Professor  of  Materia  Medica  in  the  University  of  Aberdeen. 

SYLLABUS   OP  MATERIA  MEDICA  FOR  THE  USE 

OF  STUDENTS,  TEACHERS  AND  PRACTITIONERS.  Based 
on  the  relative  values  of  articles  and  preparations  in  the  British 
Pharmacopoeia.    Ninth  Edition,  32mo,  is.  6d. 
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W.  S.  HEDLEY,  m.d. 

In  charge  of  the  Electro-Therapeutic  Department  of  the  Loudon  Hospital. 

THE  HYDRO-ELECTRIC  METHODS  IN  MEDICINE. 

Second  Edition,  with  Illustrations,  demy  8vo,  4s.  6d.  [Now  ready. 

CURRENT  FROM  THE  MAIN :  The  Medical  Employ- 
ment of  Electric  Lighting  Currents.    With  Illustrations,  demy  8vo, 

2S.  6d.  tNow  ready- 

H.  HELBING,  f.c.s. 
MODERN  MATERIA  MEDICA:  FOR  MEDICAL  MEN, 

PHARMACISTS,  AND  STUDENTS.    Fourth  Edition,  8vo,  8s.  nett. 

[Just  published. 

C.    HIGGENS,  f.r.c.s. 

Ophthalmic  Surgeon  to  Guy's  Hospital;  Lecturer  on  Ophthalmology  at  Guy's  Hospital 

Medical  School 

MANUAL  OF  OPHTHALMIC  PRACTICE. 

Illustrations,  crown  8vo,  6s.  [Lewis's  Practical  Series.] 


BERKELEY   HILL,  m.b.lond.,  f.r.c.s. 

Professor  of  Clinical  Surgery  in  University  College ;  Surgeon  to  University  College 
Hospital  and  to  the  Lock  Hospital; 
AND 

ARTHUR  COOPER,  l.r.c.p.,  m.r.c.s. 

Surgeon  to  the  Westminster  General  Dispensary. 

SYPHILIS  AND  LOCAL  CONTAGIOUS  DISORDERS. 

Second  Edition,  entirely  re-written,  royal  8vo,  i8s. 


FROM  HOSPITAL  WARD  TO  CONSULTING  ROOM, 

with  Notes  by  the  Way  ;  a  Medical  Autobiography.  By  a  Graduate  ol 
the  London  University.    Post  8vo,  3s.  6d. 


SIR  W.  JENNER,  Bart.,  m.d. 

Physician  in  Ordinary  to  H.M.  the  Queen,  and  to  H.R.H.  the  Prince  of  Wales. 

THE   PRACTICAL    MEDICINE     OF  TO-DAY:  Two 

Addresses  delivered  before  the  British  Medical  Association,  and  the 
Epidemiological  Society,  (1869).    Small  8vo,  is.  6d. 


GEORGE  LINDSAY  JOHNSON,  m.a.,  m.b.,  b.c.  cantab. 

Clinical  Assistant,  late  House  Surgeon  and  Chloroformist,  Royal  Westminster  Ophthalmic 

Hospital,  &c. 

A  NEW  METHOD  OF  TREATING  CHRONIC  GLAU- 
COMA, based  on  Recent  Researches  into  its  Pathology.  With  Illus- 
trations and  coloured  frontispiece,  demy  8vo,  3s.  6d. 


H.  LEWIS  JONES,  m.a.,  m.d.,  f.r.c.p. 
Medical  Officer  in  charge  of  the  Electrical  Department  in  St.  Bartholomew's  Hospital. 

MEDICAL  ELECTRICITY.    A  Practical  Handbook  for 

Students  and  Practitioners.  Second  Edition,  with  Illustrations,  crown 
Svo,  10s.  6d.  [Now  ready. 

[Lewis's  Practical  Series.] 
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T.   N.   KELYNACK,  m.d. 
Pathologist  to  the  Manchester  Royal  Infirmary  i  Demonstrator  and  Lecturer  on  Pathology 

in  the  Owen's  College. 

A  CONTRIBUTION  TO  THE  PATHOLOGY  OP  THE 

VERMIFORM  APPENDIX.    With  Illustrations,  large  gvo,  ios.  6d. 


HENRY  R.  KENWOOD,  m.b.,  d.p.h.,  f.c.s. 
Instructor  m  the  Hygienic  Laboratory,  University  College,  and  Assistant  to  Professor 
Corfu-Id  in  the  Public  Health  Department,  University  College,  &c. 

PUBLIC  HEALTH  LABORATORY  WORK. 

Second  Edition,  with  Illustrations,  cr.  8vo,  ios.  6d.  [Now  ready. 

[Lewis's  Practical  Series.! 


NORMAN  KERR,  m.d.,  f.l.s. 
President  of  the  Society  for  the  Study  of  Inebriety  ;  Consulting  Physician,  Dalrympie  Home 

for  Inebriates,  etc. 

INEBRIETY  OR  NARCOMANIA:    its  Etiology,  Patho- 
logy, Treatment,  and  Jurisprudence.    Third  Edition,  8vo,  21s. 


NORMAN  W.  KINGSLEY,  m.d.s.,  d.d.s. 
President  of  the  Board  of  Censors  of  the  State  of  New  York;  Member  of  the  American 
Academy  of  Dental  Science,  &c. 

A    TREATISE     ON     ORAL     DEFORMITIES    AS  A 

BRANCH  OF  MECHANICAL  SURGERY.  With  over  350  Illus- 
trations, 8vo,  16s. 


F.  CHARLES  LARKIN,  f.r.c.s.  eng. 
Surgeon  to  the  Stanley  Hospital;  late  Assistant  Lecturer  in  Physiology  in  University 

College,  Liverpool, 
AND 

RANDLE    LEIGH,  m.b.,  b.sc.  lond. 

Senior  Demonstrator  of  Physiology  in  University  College,  Liverpool. 

OUTLINES  OF  PRACTICAL  PHYSIOLOGICAL  CHEM- 
ISTRY. Second  Edition,  with  Illustrations,  crown  8vo,  paper  2s.  6d. 
nett,  or  cloth  3s.  nett. 


J.  WICKHAM  LEGG,  f.r.c.p. 

Formerly  Assistant  Physician  to  Saint  Bartholomew's  Hospital,  and  Lecturer  on  Patho- 
logical Anatomy  in  the  Medical  School. 

ON  THE  BILE,  JAUNDICE,*  AND  BILIOUS  DISEASES. 

With  Illustrations  in  chromo-lithography,  719  pages,  roy.  8vo,  25s. 

ft.  GUIDE  TO  THE  EXAMINATION  OF  THE  URINE. 

Seventh  Edition,  edited  and  revised,  by  H.  Lewis  Jones,  M.D.,  M.A., 
F.R.C.P.,  Medical  Officer  in  charge  of  the  Electrical  Department  in  St. 
Bartholomew's  Hospital.    With  Illustrations,  fcap.  8vo,  3s.  6d. 


ARTHUR    H.    N.    LEWERS,   m.d.  lond.,  m.r.cp.  lond. 

Obstetric  Physician  to  the  London  Hospital ;  Examiner  in  Midwifery  at  the  Conjoint 
Board  of  the  Royal  College  of  Physicians,  London,  and  the  Royal  College  of 
Surgeons,  England. 

A  PRACTICAL  TEXTBOOK  OF  THE  DISEASES  OF 

WOMEN.    Fourth  Edition,  Illustrations,  crown  8vo,  ios.6d. 

[Lewis's  Practical  Series. J 
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LEWIS'S  POCKET  MEDICAL  VOCABULARY- 

Second  Edition,  thoroughly  revised,  32mo,  roan,  3s.  6d. 


T     R.    LEWIS,    M.B.,  F.R.S.  ELECT,  ETC. 
Late  Fellow  of  the  Calcutta  University,  Surgeon-Major  Army  Medical  Staff,  &c. 

PHYSIOLOGICAL  &  PATHOLOGICAL  RESEARCHES. 

Arranged  and  edited  by  Sir  Wm.  Aitken,  M.D.,  F.R.S.,  G.  E.  Dobson, 
M.B.,  F.R.S.,  and  A.  E.  Brown,  B.Sc.  Crown  4*0,  portrait,  5  maps, 
43  plates  and  67  wood  engravings,  30s.  nett. 

*,*  A  few  copies  only  of  this  work  remain  for  sale. 


ROBERT  LINDSAY,  a.m.,  m.b.,  f.r.c.s.e. 
Retired  Surgeon,  Army  Medical  Department. 

AN  ESSAY  ON  MALARIA  AND  ITS  CONSEQUENCES. 

Crown  8vo,  4s. 

C.  B.  LOCKWOOD,  f.r.c.s. 

Hunterian  Professor,  Royal  College  of  Surgeons  of  England  •  Surgeon  to  the  Great  Northern 
Hospital:   Senior  Demonstrator  of  Anatomy  and  Operative  Surgery  in 
St.  Bartholomew's  Hospital. 

HUNTERIAN   LECTURES  ON  THE  MORBID  ANA- 

TOMY,  PATHOLOGY  AND  TREATMENT  OF  HERNIA. 
36  Illustrations,  demy  8vo,  5s. 


WILLIAM  THOMPSON  LUSK,  a.m.,  m.d. 

Professor  of  Obstetrics  and  Diseases  of  Women  in  the  Bellevue  Hospital  Medical  College,  &c. 

THE  SCIENCE  AND  ART   OF  MIDWIFERY. 

Fourth  Edition,  with  numerous  Illustrations,  8vo,  18s. 


A.  W.  MACFARLANE,  m.d.,  f.r.c.p.  edin. 
Examiner  in  Medical  Jurisprudence  in  the  University  of  Glasgow  ;  Honorary  Consulting 
Physician  (late  Physician)  Kilmarnock  Infirmary. 

INSOMNIA  AND  ITS  THERAPEUTICS. 

Medium  8vo,  12s.  6d. 


RAWDON  MACNAMARA. 

Professor  of  Materia  Medica,  Royal  College  of  Surgeons,  Ireland;  Senior  Surgeon  to  the 
Westmoreland  (Lock)  Government  Hospital ;  Surgeon  to  the  Meath  Hospital,  &c. 

AN    INTRODUCTION    TO    THE    STUDY    OF  THE 

BRITISH  PHARMACOPOEIA.    Demy  321110,  is.  6d. 


JOHN    MACPHERSON,  m.d. 

Inspector-General  of  Hospitals  H.M.  Bengal  Army  (Retired). 

ANNALS    OF     CHOLERA    FROM    THE  EARLIEST 

PERIODS  TO  THE  YEAR  1817.    With  a  map.    Demy  8vo,  7s.  6d. 


A.  COWLEY  MALLEY,  b.a.,  m.b.,  b.ch.,  t.c.d. 

PHOTO-MICROGRAPHY ;    including   a  description  of 

the  Wet  Collodion  and  Gelatino-Bromide  Processes,  together  with  the 
best  methods  of  Mounting  and  Preparing  Microscopic  Objects  for  Photo- 
Micrography.  Second  Edition,  with  Photographs  and  Illustrations, 
crown  8vo,  7s.  6d. 
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PATRICK    MANSON,   m.d.,  cm. 

THE  FILARIA  SANGUINIS  HOMINIS  :  AND  CER- 
TAIN NEW  FORMS  OF  PARASITIC  DISEASE  IN  INDIA, 
CHINA,  AND  WARM  COUNTRIES.  Illustrated  with  Plates  and 
Charts.    8vo,  ios.  6d. 


JEFFERY  A.  MARSTON,  m.d.,  c.b.,  f.r.c.s.,  m.r.c.]'.  lond. 

Surgeon  General  Medical  Staff  (Retired). 

NOTES  ON  TYPHOID  FEVER:   Tropical  Life  and  its 

Sequela;.    Crown  8vo,  3s.  6d. 


EDWARD    MARTIN,  a.m.,  m.d. 

MINOR   SURGERY    AND  BANDAGING   WITH  AN 

APPENDIX  ON  VENEREAL  DISEASES.  82  Illustrations,  crown 
8vo,  4s. 


WILLIAM  MARTIN  DALE,  f.c.s. 
Late  Examiner  of  the  Pharmaceutical  Society,  and  UUe  Teacher  of  Pharmacy  and  Demon- 
strator of  Materia  Medica  at  University  College, 

AND 

W.  WYNN   WESTCOTT,  m.b.  lond. 

Coroner  for  North-East  London. 

THE  EXTRA  PHARMACOPCEIA,  with  Medical  Refer- 
ences, and  a  Therapeutic  Index  of  Diseases  and  Symptoms.  Eighth  Edi- 
tion, limp  roan,  med.  241110,  gs.  [Just  published. 


WILLIAM   MARTIN  DALE,  f.c.s. 

Late  Examiner  of  the  Pharmaceutical  Society,  &c. 
I. 

COCA,   AND    COCAINE :    their  History,  Medical  and 

Economic  Uses,  and  Medicinal  Preparations.  Fourth  Edition,  leap.  8vo, 
2S.  [Now  ready. 

II. 

ANALYSES  OF  TWELVE  THOUSAND  PRESCRIP- 
TIONS: being  Statistics  of  the  Frequency  of  Use  therein  of  all  Official 
and  Unofficial  Preparations.    Fcap.  4to,  2S.  6d.  nett. 


MATERIA  MEDICA  LABELS. 

Adapted  for  Public  and  Private  Collections.  Compiled  from  the  British 
Pharmacopoeia  of  1885,  with  the  additions  of  1890.  The  Labels  are  ar- 
ranged in  Two  Divisions: — 

Division  I. — Comprises,  with  few  exceptions,  Substances  of  Organ- 
ized Structure,  obtained  from  the  Vegetable  and  Animal  King- 
doms. 

Division  II. — Comprises  Chemical  Materia  Medica,  including  Alco- 
hols, Alkaloids,  Sugars,  and  Neutral  Bodies. 
On  plain  paper,  ios.  6d.  nett.    On  gummed  paper,  12s.  6d.  nett. 
The  24  additional  Labels  of  i8go  only,  is.  nett. 
%*  Specimens  of  the  Labels,  of  which  there  are  over  470,  will  be  sent  on  application. 
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S.  B.  MAUNSELL,  uwu 

Surgeon-Major,  Medical  Staff. 


■      SurgeonMajo^Me^lS^  INDIA 
EYE.    With  Map,  post  Svo,  3s-  6d. 

ANGEL  MONEY \  sick 
L*U  Assistant  PHysicia*  ^ ^^^st^, 
THE  STUDENT'S  TEXTBOOK  OE  THE  PRACTICE 

OF  MEDICINE.    Fcap.  8vo,  6s.  6d. 


3s.  6d. 


C.  W.  MANSELL  MOULLIN ^^S^' 

ENLARGEMENT  OE  THE  PROSTATE:   its  Treatment 

and  Radical  Cure.    With  plates,  Svo,  6s. 

SPRAINS ;    THEIR  CONSEQUENCES  AND  TREAT- 

MENT.    Second  Edition,  crown  Svo,  4s.  oq. 


8vo,  3s.  6d. 


WILLIAM  MURRAY,  m.d.,  f.r.c.p.  lond. 
ROUGH   NOTES   ON   REMEDIES.     Crown  Svo,  3s.  6d. 

ILLUSTRATIONS  OP  THE  INDUCTIVE  METHOD  IN 

MEDICINE.    Crown  8vo,  3s.  6d. 


-wtt  T  TAM  MURRELL,  m.d.,  f.r.c.p. 

WHAT  TO  DO  IN  CASEs'pF  POISONING.  . 

Eighth  Edition,  royal  32010,  3s.  6d.  Uust  reaa> 

MASSOTHERAPEUTICS,  OR  MASSAGE  AS  A  MODE 

OF  TREATMENT.    Fifth  Edition,  with  Illustrations,  crown  Svo,  4s.  oq. 
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„  ,  HENRY  D.  NOYES  am  Mn 

Prefer  of  Ophth^molojy and  Otology  &  BslUoZHUpMtodLl  Coluge  ■  Exccutive 

A  TEXTBOOK  ON  DISEASES  OP  THE  EYE 

Second  and  revised  Edition,  Illustrated  by  5  chromo-litho-raphic  plates 
10  plates  in  black  and  colours  and  269  wood  engravings?!^/!  ' 

GEORGE  OLIVER,  m.d.,  f.r.c.p. 

PULSE- GAUGING:  A  Clinical  Study  of  Radial  Measure 

ment  and  Pulse  Pressure.    With  Illustrates,  fcap  ?vo!  3,.  6d 

[Now  ready. 

THHf-,IHA?hIlOGATEu ^ATEHS  :  Data  Chemical  and  Therapeu- 
m  l-  To  ?°teS  on  the  Climate  of  Harrogate.  Addressed  to  the 
Medical  Profess.on.    With  Map  of  the  Wells,  crown  8vo,  3s.  6d. 

°*  *EDSIDE  URINE  TESTING :  a  Clinical  Guide  to  the 

SwTTXr      6  ,n   course  of  Work'  Fourth  Edition' fcap- 

DR.  A.  ONODI. 
rp-TTTP    A  ^  ^^''^^5^     the  University  of  Budapest. 

THE  ANATOMY  OP  THE  NASAL  CAVITY  AND  ITS 

ACCESSORY  SINUSES.  An  Atlas  Tor  ^^1^6  SJ^, 
Sran  o  ndTby  St„Clair  Thomson,  M.D.  Lond.,  F.R.C.S.  Eng.. 
M.R.C.P.  Lond.    Plates,  small  4to,  6s.  nett.  [Now  ready. 


SAM.  OSBORN,  f.r.c.s. 
Chief  Surgeon  to  the  Metropolitan  Corps  of  the  St.  John  Ambulance  Brigade  ■   Surgeon  to 
the  Hospital  for  Women,  Soho  Square,  &c. 

AMBULANCE   LECTURES :   FIRST  AID  TO  THE  IN- 

JURED.    Third  Edition,  with  Illustrations,  fcap.  8vo,  2s. 

[Just  published. 

AMBULANCE   LECTURES":    HOME  NURSING  AND 

HYGIENE.    Second  Edition,  with  Illustrations,  fcap.  8vo,  2s. 


WILLIAM    OSLER,    M.D.,  F.R.C.P.  LOND. 
President  of  the  Association  of  American  Physicians ;  Professor  of  Medicine,  Johns  Hopkins 
University,  and  Physician-in-Chief  Johns  Hopkins  Hospital,  Baltimore. 

ON  CHOREA  AND  CHOREIFORM  AFFECTIONS. 

Large  8vo,  5  s. 

THE  CEREBRAL  PALSIES  OF  CHILDREN.  A  Clinical 

Study  from  the  Infirmary  for  Nervous  Diseases,  Philadelphia.  Demy 
8vo,  <;s. 

KURRE  W.  OSTROM. 

Instructor  in  Massage  and  Swedish  Movements  in  the  Philadelphia  Polyclinic  and  College 

for  Graduates  in  Medicine. 

MASSAGE  AND  THE  ORIGINAL  SWEDISH  MOVE- 
MENTS ;  their  application  to  various  diseases  of  the  body.  Third 
Edition,  with  Illustrations,  i2mo,  3s.  6d.  nett. 


CHARLES  A.  PARKER,  f.r.c.s.  edin. 

Assistant  Surgeon  to  the  Hospital  for  Di  scascs  0/  the  Throat,  Golden  Square,  London. 

POST-NASAL  GROWTHS.    Demy  8vo,  4s.  6d.     [Just  published 
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ROBERT  W.  PARKER. 


diphtheria:  i™  ~f™T„^pE^^1SrIE& 

S^t|PeXandF!5mpl?cTa?.S5sE  of  tracheotomy. 

Third  Edition,  with  Illustrations,  Svo,  6s. 

^nnvrr-FTSTTTAL    CLUB-FOOT;    ITS    NATURE  AND 

C°TREATME1&     With  special  reference  to  the  subcutaneous  d.vis.on 
of  Tarsal  Ligaments.    Svo,  7s.  6d. 

t  riTTTS   H    PARKES,  m.d.,  d.p.h.  lond.  univ. 

atsL^or:sHo\PUal  Medical  School ;  Medical  Officer  of 
Health  jor  Lheisea. 

HYGIENE  AND   PUBLIC   HEALTH.    Fourth  Edition,  with 
numerous  Illustrations,  crown  Svo,  10s. 

INFECTIOUS  DISEASES,  NOTIFICATION  AND  PRE- 
VENTION.   Fcap.  8vo,  cloth,  2s.  6d  ;  roan,  4s.  Od. 


Obstetrician  to  the  PhUadlpM^fspitfl,  n^MeJt\fJhc  Obstetrical  and  Pathologi- 
^°  cal  Societies  oj  Philadelphia,  &c. 

-PXTRA-UTERINE  PREGNANCY  ;   Its  Causes,  Species, 

EXp™TogYcal  Anatomy,  Clinical  History,    Diagnosis,   Prognos.s  and 
Treatment.    Svo,  Ss. 

E     RANDOLPH    PEASLEE,  m.d.,  ll.d. 

Late  Professor  of  Gynecology  in  the  Medical  Department  of  Dartmouth  College;  President 
of  New  York  Academy  oj  Medicine,  &c,  ire. 

OVARIAN  TUMOURS  :   Their  Pathology,  Diagnosis,  and 

Treatment,  especially  by  Ovariotomy.    Illustrations,  roy.  8vo,  10s. 


LESLIE  PHILLIPS,  m.d. 

Surgeon  to  the  Birmingham  and  Midland  Skin  and  Lock  Hospital. 

MEDICATED  BATHS  IN  THE  TREATMENT  OF  SKIN 

DISEASES.    Crown  8vo,  4s.  6d. 


HENRY  G.  PIFFARD,  a.m.,  m.d. 

Clinical  Professor  of  Dermatology,  University  of  the  City  of  New  York  ;    Surgeon  m 
Charge  of  the  New  York  Dispensary  for  Diseases  of  the  Skin,  &c. 

A  PRACTICAL  TREATISE   ON  DISEASES  OF  THE 

SKIN.  With  50  full  page  Original  Plates  and  33  Illustrations  in  the 
Text,  4to,  £2  12s.  6d.  nett. 


G.  V.  POORE,  m.d.,  f.r.c.p.  . 

Professor  of  Medical  Jurisprudence,  University  College;  Assistant  Physician  to,  and  Physi- 
cian in  charge  of  the  Throat  Department  of,  University  College  Hospital. 

LECTURES  ON  THE  PHYSICAL  EXAMINATION  OF 

THE  MOUTH  AND  THROAT.  With  an  Appendix  of  Cases.  8vo, 
3s.  6d. 
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ou     ■     .  R-  DOUGLAS  POWELL,  m.d.,  f.r.c.f. 

« SKSTdi Ext™-°r?""»y!<>  HM.  the  Queen  ;  Physician  to  the  Middlesex  Hospital:  Con- 
sulting Physician  to  the  Hospital  for  Consumption  and  Diseases  of  the  Chest  at  lirompton 

dis,m£s^m?£,the  lungs  and  pleurje,  INCLUD- 
ING CONSUMPTION.  Fourth  Edition,  with  coloured  plates  and 
wood  engravings,  8vo,  18s. 


TABLE    OP    PHYSICAL    EXAMINATION   OP  THE 

LUNGS  :  with  Note  on  International  Nomenclature  of  Physical  Signs 
(reprinted  from  Dr.  Powell's  "  Diseases  of  the  Lungs,").  On  one 
sheet,  6d. 


HERBERT  A.  POWELL,  m.a.,  m.d.,  m.ch.  oxon.,  f.r.c.s.e. 

THE     SURGICAL    ASPECT    OP    TRAUMATIC  IN- 
SANITY.    Medium  8vo,  2s.  6d. 


D'ARCY   POWER,  M.A.,  M.B.  OXON.,  F.R.C.S.  ENG. 
Demonstrator  of  Operative  Surgery  at  St.  Bartholomew's  Hospital;  Surgeon  to  the  Victoria 
Hospital  for  Children,  Chelsea  ;  Examiner  in  the  University  of  Durham  ;  Member 
of  the  Conjoint  Examining  Boaid  of  the  Royal  College  of  Physicians 
(Lotid.)  and  of  Surgeons  {Eng.) 

THE   SURGICAL   DISEASES    OP    CHILDREN  AND 

THEIR  TREATMENT  BY  MODERN  METHODS.  With  Illustra- 
tions, crown  8vo,  ios.  6d.  \Now  ready. 

[Lewis's  Practical  Series.] 


URBAN  PRITCHARD,  m.d.  edin.,  f.r.c.s.  eng. 

Professor  of  Aural  Surgery  at  King's  College.  London  ;  Aural  Surgeon  to  King's  College 
Hospital ;  Senior  Surgeon  to  the  Royal  Ear  Hospital. 

HANDBOOK  OP  DISEASES  OP  THE  EAR  FOR  THE 

USE  OF  STUDENTS  AND  PRACTITIONERS.  Third  Edition, 
with  Illustrations,  crown  8vo,  6s.  [Now  ready. 

[Lewis's  Practical  Series.] 


CHARLES  W.  PURDY,  m.d.  (queen's  univ.) 
Professor  of  Genito-U rinary  and  Renal  Diseases  in  the  Chicago  Polyclinic,  &c,  &c. 

BRIGHT'S  DISEASE  AND  THE  ALLIED  AFFECTIONS 

OF  THE  KIDNEYS.    With  Illustrations,  large  8vo,  8s.  6d. 


DR.  THEODOR  PUSCHMANN. 

Public  Professor  in  Ordinary  at  the  University  of  Vienna. 

A  HISTORY  OF  MEDICAL  EDUCATION  FROM  THE 

MOST  REMOTE  TO  THE  MOST  RECENT  TIMES.  Trans- 
lated and  edited  by  Evan  H.  Hare,  M.A.  Oxon.,  F.R.C.S.  Eng.. 
L.S.A.    Demy  8vo,  21s. 


C.  H.  RALFE,  M.A.,  M.D.  CANTAB.,  F.R.C.P.  LOND. 
Assistant  Physician  to  the  London  Hospital;  Examiner  in  Medicine  to  the  University  of 

Durham,  &c.,SrC 

A  PRACTICAL  TREATISE  ON  DISEASES   OF  THE 

KIDNEYS  AND  URINARY  DERANGEMENTS.  With  Illustra- 
tions, crown  8vo,  ios.  6d.  [Lewis's  Practical  Series.] 
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FRANCIS  H.  RANKIN,  m.d. 

President  of  the  New  York  Medical  Society. 

TTvrT-pTSrv  OF  CHILDHOOD.    Suggestions  for  the  care 
HTf  Sfn  Ster  The  Period  of  Infancy  to  the  completion  of  Puberty. 
Crown  8vo,  3s. 


AMBROSE  L.  RANNEY,  a.m.,  m.d. 

^rof^nat^ 

THE  APPLIED  ANATOMY  OF  THE  NERVOUS  SYS- 

TEM     Second  Edition,  238  Illustrations,  large  Svo,  21s. 


H  A.  REEVES,  f.r.c.s.  edin. 

---^^  Lmdon  H;*2S 

TjrmTTV  DEFORMITIES  AND  THEIR  TREATMENT: 

B°  A  hJnJbOOK  OF  PRACTICAL  ORTHOPEDICS.  Illustrations 
c\own  8vo  8s  6d.  [Lewis's  Practical  Series.] 


RALPH  RICHARDSON,  m.a.,  m.d. 
Fellow  of  the  College  of  Physicians,  Edinburgh. 

o-nt  rn-pr-p  TffATUEE  OF  LIFE :    An  Introductory  Chap- 

0    teTS^atlotgV     SeconJ  edition,  revised  and  enlarged.     Fcap.  4to, 
10s.  6d. 


SAMUEL  RIDEAL,  d.sc.  (lond.),  f.i.c,  f.c.s.,  f.g.s. 

Fellow  of  University  College,  London. 
I. 

PRACTICAL  ORGANIC  CHEMISTRY;   The  Detection 

and  Properties  of  some  of  the  more  .mportant  Organic  Compounds. 
i2mo,  2S.  6d. 

PRACTICAL  CHEMISTRY  FOR  MEDICAL  STUDENTS, 

required  at  the  First  Examination  of  the  Conjoint  Examining  Board  in 
England.    Fcap  Svo,  2s. 


J.  JAMES  RIDGE,  m.d. 
Medical  Officer  of  Health,  Enfield. 
ALCOHOL  AND  PUBLIC  HEALTH.    Second  Edition,  crown 
8vo,  2s. 


E.  A.  RIDSDALE. 

Associate  of  the  Royal  School  of  Mines. 

COSMIC  EVOLUTION  ;  being  Speculations  on  the  Origin 

of  our  Environment.    Fcap.  8vo,  3s. 
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SYDNEY  RINGER,  m.d.,  f.r.s. 

Holme  Professor  of Clinical  Medicine in  University  College;  Physician  to  University 

College  Hospital.  ' 

A  HANDBOOK  OP  THERAPEUTICS. 

Thirteenth  Edition,  thoroughly  revised,  8vo.  [/„  preparation. 

ON     THE     TEMPERATURE     OP     THE     BODY  AS 

A  MEANS  OF  DIAGNOSIS  AND  PROGNOSIS  IN  PHTHISIS 
Second  Edition,  small  8vo,  2s.  6d. 


R.  LAWTON  ROBERTS,  m.d.  lond.,  d.p.h.  camb.,  m.r.c.s.  eng. 
Honorary  Life  Member  of,  and  Lecturer  and  Examiner  to,  the  St.  John  Ambulance 


Association. 
I. 


ILL,£^?ATED  LECTURES  ON  AMBULANCE  WORK 

i-ilth  Edition,  copiously  Illustrated,  crown  8vo,  28.  6d. 

[Just  published. 


ILLrVJ^A?ED  LECTURES  ON  NURSING  AND  HY- 

LrlliJNIi.    Second  Edition,  with  Illustrations,  crown  8vo,  2s.  6d. 


FREDERICK  T.  ROBERTS,  m.d.,  b.sc,  f.r.c.p. 

Professor  of  the  Principles  and  Practice  of  Medicine  in  University  College ;  Physician  to 
University  College  Hospital ;  Consulting  Physician  to  Brompton  Consumption 

Hospital,  &c. 

THE  THEORY  AND  PRACTICE  OP  MEDICINE. 

Ninth  Edition,  with  Illustrations,  large  8vo,  21s.  [Just  Published. 

THE  OFFICINAL  MATERIA  MEDICA. 

Second  Edition,  entirely  rewritten  in  accordance  with  the  latest  British 
Pharmacopoeia,  fcap.  8vo,  7s.  6d. 

in. 

NOTES  ON  THE  ADDITIONS  MADE  TO  THE  BRITISH 

PHARMACOPOEIA,  1890.    Fcap.  8vo,  is. 


A.   D.   ROCKWELL,  a.m.,  m.d. 

Formerly  Professor  of  Electro-Therapeutics  in  the  New  York  Post  Graduate  Medical  School 
and  Hospital;  Fellow  of  the  New  York  Academy  of  Medicine.  &c. 

THE  MEDICAL  AND  SURGICAL  USES  OF  ELEC- 
TRICITY. New  Edition,  illustrated  with  200  Engravings,  large  Svo, 
18s.  nctt. 


H.  D.  ROLLESTON,  m.d.,  f.r.c.p. 

[See  Cambridge  Natural  Science  Manuals,  page  5. 


D.  B.  ST.  JOHN  ROOSA,  m.d. 

Consulting  Surgeon  to  the  Brooklyn  Eye  and  Ear  Hospital,  &c. 

PRACTICAL  TREATISE  ON  THE  DISEASES  OP 

THE  EAR:  Including  a  Sketch  ol  Aural  Anatomy  and  Physiology. 
Seventh  Edition,  Illustrated,  large  8vo,  25s. 
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LEPROSY  AND  ITS  PREVENTION:  as  IUustrated  by 

LENo?vegian  Experience.    Crown  Svo,  3s.  6d. 

^mD  oiEFT  PALATE.     With  Illustrations,  demy 
8vo,  6s. 


RFRNARD   ROTH,  f.r.c.s. 

mTTfp  TREATMENT  OP  LATERAL  CURVATURE  OF 

THE   SPINE    With  Photographic  and  other  Illustrations,  demy  Svo, 


5s. 


W    H.  O.  SAN  KEY,  m.d.  lond.,  f.r.c.p. 
Late  Lecturer  on  Mental  Diseases,  University  College,  London,  etc. 

LECTURES  ON  MENTAL  DISEASE.   Second  Edition,  with 
coloured  Plates,  8vo,  12s.  6d. 


JOHN  SAVORY. 

Member  of  the  Society  of  Apothecaries,  London. 

COMPENDIUM  OP  DOMESTIC   MEDICINE  AMD 

COMPANION  TO  THE  MEDICINE  CHEST:  Intended  as  a 
?ou!c  of  easy  reference  lor  Clergymen,  Master  Mariners,  and ^  Tra- 
vellers ;  and  for  Families  resident  at  a  distance  from  professional  assist- 
ance.    Tenth  Edition,  sm.  8vo,  5s. 


DR  C.  SCHIMMELBUSCH. 

Privat-docent  and  Assistant  Surgeon  in  Prof.  v.  Bergmann's  University  Clinic  at  Berlin. 

TTTE  ASEPTIC  TREATMENT  OP  WOUNDS. 

With  Tfrefact  by  Professor  Bergmann.    Translated  from  the  Second 
German  Edition  by  A.  T.  Rake   M.B    B  S.  Lond    F  R.C.S.  Eng 
Registrar  and  Pathologist  to  the  East  London  Hospital  ^  ^.ldren. 
With  Illustrations,  crown  Svo,  5s.  ywow  reuuy. 


E    SCHMIEGELOW,  m.d. 

Consulting  Physician  in  laryngology  to  the  Municif  alHosptt al™J£*for  °f the  0t0m 
Laryngological  Department  in  the  Polyclinic  at  Copenhagen. 

ASTHMA:   Especially  in  its  Relation  to  Nasal  Disease. 

Demy  8vo,  4s.  6d. 
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p  ,  .,       DR.  B.  S.  SCHULTZE. 

/  rofessor  of  Gynecology  ;  Director  of  the  Lying-in  Hospital,  and  of  the  Gynecological  Clinic 

at  'Jena. 

THE     PATHOLOGY    AND    TREATMENT    OP  DIS- 

l^Ch^V[H  °F  THE  UTERUS.  Translated  by  J.  J.  Macan, 
M.A.  M.R.C.S.  and  edited  by  A.  V.  Macan,  M.B.,  M.Ch.,  Master  of 
the  Rotunda  Lying-in  Hospital,  Dublin.  With  120  Illustrations,  medium 
8vo,  12s.  6d. 


C.  SEWARD,  m.a.,  i-.g.s. 
[See  Cambridge  Natural  Science  Manuals,  page  5. 


JOHN   SHAW,  M.D.  LOND.,  M.R.C.P. 
Obstetric  Physician  to  the  North-West  London  Hospital. 

ANTISEPTICS  IN  OBSTETRIC  NURSING.  A  Text- 
book for  Nurses  on  the  Application  of  Antiseptics  to  Gynecology  and 
Midwifery.    Coloured  plate  and  woodcuts,  8vo,  3s.  6d. 


G.  E.  SHUTTLE  WORTH,  b.a.,  m.d. 

Late  Medical  Superintendent,  Royal  Albert  Asylum  for  Idiots  and  Imbeciles  of  the  Northern 
Counties,  Lancaster  ;  formerly  Assistant  Medical  Officer,  Earlswood  Asylum. 

MENTALLY-DEFICIENT  CHILDREN  THEIR  TREAT- 
MENT AND  TRAINING.    With  Illustrations,  crown  8vo,  4s. 

[Now  ready. 


A.  J.  C.  SKENE,  m.d. 

Professor  of  Gynecology  in  the  Long  Island  College  Hospital,  Brooklyn,  New  York. 

TREATISE   ON  THE   DISEASES   OP  WOMEN,  POR 

THE  USE  OF  STUDENTS  AND  PRACTITIONERS.  Second 
Edition,  with  coloured  plates  and  251  engravings,  large  8vo,  28s. 


J.  LEWIS  SMITH,  m.d. 

Physician  to  the  New  York  Foundling  Asylum ;    Clinical  Professor  of  Diseases  of  Children 
in  Bellevue  Hospital  Medical  College. 

A    TREATISE    ON    THE    DISEASES    OP  INFANCY 

AND  CHILDHOOD.  Seventh  Edition,  with  Illustrations,  large  8vo, 
21s. 


.  FRANCIS  W.  SMITH,  m.b.,  b.s. 

THE  SALINE  WATERS  OF  LEAMINGTON.  Second  Edit., 
with  Illustrations,  crown  8vo,  is.  nett. 


E.   HUGH   SNELL,  m.d.,  b.sc.  lond. 
Diplomate  in  Public  Health  of  the  University  of  Cambridge ;  London  County  Council 
Medical  Officer  to  the  Blackwall  Tunnel. 

COMPRESSED  AIR  ILLNESS,  OR  SO-CALLED  CAIS- 
SON DISEASE.    DemySvo.  [Just  ready. 


K.  Lewis.  ^ 
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J  t0  ou  ^nt  e'ably  the  at- 

THE  EARLY  SYMPTOMS  AND  TJ^  B^Y  Rheumatoid 

^^^^ss£^^^^  sm-8vo' 

2S.  6d.  . — 

LOUIS  STARR,  m.d. 

Diseases  of  ckM,  mvn  me  »p     '       including  the  General 
HYGIENE  OF  THE  wraSBBT.  Inciua  g 

Regimen  and  Feeding  of  J?'^/"      Emergencies  of  Early  Life. 

JAMES  STARTIN,  m.b.,  m.r.c.s. 

Swior  Surgeon  to  the  London  ^inHospttal 

crown  8vo,  2S.  6d. 

TOHN  LINDSAY  STEVEN,  m.d. 


LEWIS  A.   STIMSON,  b.a.,  m.d. 
8vo,  ios.  6d. 

DENTAL  MATERIA.  MEDICA  AND JHE^PEUTDpS, 

Fourth  edition,  •"^^"i.tSi.,  Dental  Surgeon 
L.D.S.,  and  J.  0.  Butcher,  i^.u.o.  ^     ,  ^  yearfy. 

to  Guy's  Hospital.    Fcap.  8vo,  4s. 


ADOLF  STRUMPELL. 

Professor  and  Director  of  the  Medical  g 

8vo,  28s. 
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JUKES  DE  STYRApT^p.1.,  etc. 
T^nMTPF^G,.,PRACTITI0NER:   WITH  PRACTIP  A  T 


Demy  8vo,  7s.  6d.  nett 

AN 


RSP^L?P  MEDICAL  ETHICS:   WITH  mPTHPUAT 

\ND    SPECIAL    RULES    FOR    THE    GUIDAS't'K    rn  ™r 


in. 


MEDfCO-CHIRTJRGICAL  TARIFFS. 

Fifth  Edition,  revised  and  enlarged,  fcap.  4to,  2s.  nett. 


IV. 


THTARK>?UrG   PRACTITIONER:     HIS    CODE  AND 

las.  6c I  nett       *     *  ^  ^  ^  in  °ne  Volume-  DemTsv^ 


C.  W.  SUCKLING,  m.d.lond.,  m.r.c.p. 
Professor  of  Materia  Medica  and  Therapeutics  at  the  Queen's  College,  Physician  to  the 
Queen's  Hospital,  Birmingham,  etc.  '  °  lne 

ON     THE     DIAGNOSIS     OF     DISEASE     nv  -rm? 

zsbjzst-  cord'  and  ™as^„,  a 


JOHN  BLAND  SUTTON,  f.r.c.s. 

Z.ec(«w  on  ComAarato^Ba/o,^,  SemorZWnsira^o/^^o,,,*,  and  Assistant  Surgeon 
to  the  Middlesex  Hospital ;  Erasmus  Wilson  Lecturer,  RoyalColLgeo/ 
Surgeons,  England. 

LIwA,MENTS  :T,THEIR  MATURE  AND  MORPHOLOGY. 

With  numerous  Illustrations,  post  8vo,  4s.  6d.  ' 


HENRY  R.  SWANZY,  a.m.,  m.b.,  f.r.c.s.i. 
Surgeon  to  the  National  Eye  and  Ear  Infirmary,  and  Ophthalmic  Surgeon  to  the  Adelaide 

Hospital,  Dublin. 

A   HANDBOOK  OF   THE  DISEASES  OF   THT5  TTVT? 

AND  THEIR  TREATMENT.  Fifth  Edi8?n,  °Ld™der  ™ 
vision  of  the  Author  by  Louis  Werner,  M.B.,  B.Ch.,  Examiner  in 
Ophthalmic  Surgery  in  the  University  of  Dublin,  and  in  the  Royal 
University  of  Ireland.  Illustrated  with  wood-engravings,  colour  tests, 
etc.,  small  8vo,  10s.  6d. 


EUGENE  S.  TALBOT,  m.d.,  d.d.s. 
Professor  of  Dental  Surgery  in  the  Woman's  Medical  College  ;  Lecturer  on  Dental 
Pathology  and  Surgery  in  Rush  Medical  College,  Chicago. 

IR?rSeAnEtTIwE5   °Fn  THE    TEETH  AND  THEIR 

I  REATMENT.    With  152  Illustrations,  royal  8vo,  10s.  6d. 
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Associate  Sanitary  InsMute;  ChigSamtary^  ^ 

THE  SANITARY   INSPECTOR'S  HANDBOOK. 

With  Illustrations,  cr.  8vo.,  5s. 

H.  COUPLAND  TAYLOR,  m.d. 

Fellow  of  the  Royal  Meteorological  Society. 

WANDERINGS    Jf,  Ae^K'bo'S 

S?GN  HEADLTHErIsSrTSG Wi.h  nidations,  crown  8vo,  6s. 


t    r    THOROWGOOD,  m.d. 
^^^D^^RON^^C  LUNG^H^EA^S.   Third  Edition,  post  8vo,  3s.  6d. 


D.  HACK  TUKE,  m.d.,  ll.d. 

Fellow  of  the  Royal  College  of  Physicians,  London. 

THE    INSANE    IN    THE    UNITED    STATES  AND 

CANADA.    Demy  8vo,  7s.  6d. 


DR.  R.  ULTZMANN. 

niST  STERILITY  AND  IMPOTENCE  IN  MAN.  Translated 
°  from The  German  with  notes  and  additions  by  Arthur  Cooper,  L.R.C.P., 

M  R.C.S^  Surgeon  to  the  Westminster  General  D.spensary.  With 

Illustrations,  fcap.  8vo,  2s.  6d. 


W.  H.  VAN  BUREN,  m.d.,  ll.d. 

Professor  of  Surgery  in  the  Bellevue  Hospital  Medical  College. 

DISEASES  OP  THE  RECTUM :  And  the  Surgery  of  the 

Lower  Bowel.    Second  Edition,  with  Illustrations,  8vo,  14s. 


ALFRED  VOGEL,  m.d. 

Professor  of  Clinical  Medicine  in  the  University  of  Dorpat,  Russia. 

A   PRACTICAL  TREATISE  ON  THE    DISEASES  OP 

CHILDREN.  Third  Edition,  translated  and  edited  by  H.  Raphael, 
M  D.,  from  the  Eighth  German  Edition,  illustrated  by  six  lithographic 
plates,  part  coloured,  royal  8vo,  iSs. 


A.  DUNBAR  WALKER,  m.d., 

THE  PARENT'S  MEDICAL  NOTE  BOOK. 

Oblong  post  8vo,  cloth,  is.  6d. 
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r,  „  „  A-    J-    WALL,    M.D.  LOND. 

Fellow  of  the  Royal  College  of  Surgeons  of  England  ,    of  the  Medical  Staff  of  H.  M.  Indian 

Army  (Retired  List}. 

ASIATIC    CHOLERA:     its    History,    Pathology  and 

Modern 'Ireatment.    Demy  8vo,  6s.  amuiv&y ,  ana 


JOHN   RICHARD  WARDELL,  m.d.  edin.,  f.r.c.p.  lond 
Late  Consulting  Physician  to  the  General  Hospital  Tunbridgc  Wells 

CO'^CER0?UMEDI?fN,?O  ^TH?L°QY  AND  THE  PEAC 

llUb.  VI-   MEDICINE.    Medium  8vo,  21s. 


C         ^.SPENCER    WATSON,  B.M.  LOND.,  F.R.C.S.  ENG. 
Surgeon  to  the  Throat  Department  of  the  Great  Northern  Hospital;  Senior  Surgeon  to  the 
Royal  South  London  Ophthalmic  Hospital. 

^r?^?^  °F  NOSE   AND    ITS  ACCESSORY 

uavi  1  ltb.    Second  Edition,  with  Illustrations,  demy  8vo,  12s.  6d. 

T^£tA?aA£?,?SY  AND  DISEASES  OF  THE  LACHRY- 
MAL PASSAGES.    With  Illustrations,  demy  8vo,  28.  6d. 

EYEBALL-TENSION :    It^Effeets  on  the  Sight  and  its 

Treatment.    With  woodcuts,  p.  8vo,  2s.  6d. 

ON  ABSCESS  AND  TUMOURS  OF  THE  ORBIT 

Post  8vo,  2s.  6d. 


FRANCIS   H.  WELCH,  f.r.c.s. 

Surgeon  Major,  A  .M.D. 

ENTERIC  FEVER :  as  Illustrated  by  Army  Data  at  Home 

and  Abroad,  its  Prevalence  and  Modifications,  Etiology,  Pathology  and 
Treatment.    8vo,  5s.  6d. 


W.  WYNN  WESTCOTT,  m.b. 

Deputy  Coroner  for  Central  Middlesex. 

SUICIDE;    its  History,  Literature,  Jurisprudence,  and 

Prevention.    Crown  8vo,  6s. 


FRANK  J.  WETHERED,  m.d. 

Medical  Registrar  to  the  Middlesex  Hospital,  and  Demonstrator  of  Practical  Medicine  in  the 
Middlesex  Hospital  Medical  School ;   late  Assistant  Physician  to  the 
City  of  London  Chest  Hospital,  Victoria  Park. 

MEDICAL  MICROSCOPY.    A  Guide  to  the  Use  of  the 

Microscope  in  Medical  Practice.    With  Illustrations,  crown  8vo,  9s. 
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W.  C  D.  WHETHAM,  m.a. 

[See  Cambridge  Natural  Science  Manuals,  page  5. 


E.  G.  WHITTLE,  m.d.  lond.,  k.r.c.s.  eng. 
Senior  Surgeon  to  the  Royal  A  lexandra  Hospital  for  Sick  Children  Brighton 

CONGESTIVE  NEURASTHENIA,  OR  INSOMNIA  AND 

NERVE  DEPRESSION.    Crown  8vo,  3s.  6d. 
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L.   R.  WILBERFORCE,  m.a. 

AND 

T    C    FITZPATRICK,  m.a 

Demonstrators  at  the  Cavendish  L*00™^*^"^-  .  „  v 

A   LABORATORY   NOTE-BOOK   OF  ELEMENTARY 

T M^cHS  Hvdros^cs.    Quarto,  paper  covers,  is. 


cTR  JOHN  WILLIAMS,  BART.,  m.d.  f.r.c.p. 

PATSTCER  OF  THE  UTERUS:    Being  the  Harveian  Lec- 

tSes  for  1886.    Illustrated  with  Lithographic  Plates,  royal  8vo,  ios.  6d. 


R    T    WILLIAMSON,  m.d.  lond.,  m.r.c.p. 
Medical  Regi^ar,  Royal  Infirmary,  and  Assistant  in  ^^T^t^^Tr 

o-nt  rPTTTT  -RELATION  OF  DISEASES  OF  THE  SPINAL 

CORD  ?0  THE  DISTRIBUTION  AND  LESIONS  OF  THE 
SPINAL  BLOOD  VESSELS.    Royal  Svo,  2S. 


E     T     WILSON,  m.b.  oxon.,  f.r.c.p.  lond. 

Pfcv««fl»  to  the  Cheltenham  General  Hospital;  Associate  Metropolitan  Association  of 
J  Medical  Officers  of  Health. 

DISINFECTANTS  AND  ANTISEPTICS:  HOW  TO  USE 

THEM.    In  Packets  of  one  doz.  price  is.,  by  post  is.  id. 

[Just  thoroughly  revised. 


DR.  F.  WINCKEL. 

Formerly  Professor  and  Director  of  the  Gynaecological  Clinic  at  the  University  of  Rostock. 

THE  PATHOLOGY  AND  TREATMENT  OF  CHILD- 
BED •  A  Treatise  for  Physicians  and  Students.  Translated  from  the 
Second  German  Edition,  with  many  additional  notes  by  the  Author, 
by  J.  R.  Chadwick,  M.D.    8vo,  14s. 


BERTRAM  C.  A.  WINDLE,  d.sc,  m.d.,  m.a.  dubl. 

Professor  0/  Anatomy  in  Mason  College,  Birmingham  ■  sometime  Examiner  m  Anatomy  m 
the  Universities  of  Cambridge,  A  berdeen,  and  Durham. 

A  HANDBOOK  OF  SURFACE  ANATOMY  AND  LAND- 
MARKS Second  Edition,  revised  and  enlarged,  in  collaboration  with 
T  Manners-Smith,  M.A.  (Cantab.),  M.R.C.S.,  Lecturer  on  Osteology, 
Mason  College,  Birmingham.  Illustrated  with  plain  and  coloured 
figures,  post  8vo,  3s.  6d.  lNt>w  ready- 


EDWARD  WOAKES,  m.d.  lond. 
Senior  Aural  Surgeon  and  Lecturer  on  Aural  Surgery  at  the  London  Hospital ;  Surgeon 

to  the  London  Throat  Hospital. 

ON  DEAFNESS,  GIDDINESS  AND  NOISES  IN  THE 

HEAD.    Third  Edition,  with  Illustrations,  8vo.  [In  preparation. 

POST-NASAL  CATARRH,  "AND  DISEASES   OF  THE 

NOSE  CAUSING  DEAFNESS.    With  Illustrations,  cr.  8vo,  6s.  6d. 
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HERMANN  VON  ZEISSL,  m.d. 
Late  Professor  at  the  Imperial  Royal  University  oj  Vienna. 

OUTLINES    OF    THE    PATHOLOGY    AND  TRVAT 

MENT  OF  SYPHILIS  AND  ALLIED  VENEREAL  DISEASES, 
becond  Edition,  revised  by  M.  von  Zeissl,  M.D.,  Privat-Docent  for 
Diseases  of  the  Skin  and  Syphilis  at  the  Imperial  Royal  University  of 
Vienna.  Translated,  with  Notes,  by  H.  Raphael,  M.D.,  Attending 
Physician  for  Diseases  of  Genito-Urinary  Organs  and  Syphilis,  Bellevue 
Hospital,  Out-Patient  Department.    Large  8vo,  18s. 


OSWALD  ZIEMSSEN,  m.d. 
Knight  0/  the  Iron  Cross,  and  of  the  Prussian  Order  of  the  Crown. 

THE  TREATMENT  OP  CONSTITUTIONAL  SYPHI- 
LIS.   Post  8vo,  3s.  6d. 


Lewis's  Diet  Charts. 

Price  5s.  per  packet  of  100  chart?,  post  free. 

A  suggestive  set  of  diet  tables  for  the  use  of  Physicians,  for  handing  to  patients  after 
consultation,  modified  to  suit  individual  requirements,  for  Albuminuria,  Anaemia  and 
Debility,  Constipation,  Diabetes,  Diarrhoea,  Dyspepsia,  Eczema,  Fevers,  Gall  Stones 
Gout  and  Gravel,  Heart  Disease  (chronic),  Nervous  Diseases,  Obesity,  Phthisis  Rheuma- 
tism (chronic),  and  Blank  Chart  for  other  diseases. 

A  special  leaflet  on  the  Diet  and  Treatment  of  Infants  is  sold  separately  price  7s  6d 
per  100,  or  is.  per  dozen,  post  free. 

Lewis's  Pour-Hour  Temperature  Charts. 

25s.  per  1000,  14s.  per  500,  3s.  6d.  per  100,  2s.  per  50,  is.  per  20, 
carriage  free. 

This  form  has  been  drawn  up  to  meet  the  requirements  of  a  chart  on  which  the  tem- 
perature and  other  observations  can  be  recorded  at  intervals  of  four  hours.  They  will  be 
found  most  convenient  in  hospital  and  private  practice.    Each  chart  will  last  a  week. 

Clinical  Charts  for  Temperature  Observations,  etc. 

Arranged  by  W.  Rigden,  M.R.C.S.  50s.  per  1000,  28s.  per  500. 
15s.  per  250,  7s.  per  100,  or  is.  per  dozen. 

Each  Chart  is  arranged  for  four  weeks,  and  is  ruled  at  the  back  for  making  notes  of 
Cases  ;  they  are  convenient  in  size,  and  are  suitable  both  for  hospital  and  private  practice. 

Lewis's  Clinical  Chart,  specially  designed  for  use  with  the 

Visiting  List.  This  Temperature  Chart  is  arranged  for  four  weeks  and 
measures  6X3  inches.  30s.  per  1000,  16s.  6d.  per  500,  3s.  6d.  per  ioo, 
is.  per  25,  6d.  per  12. 

Lewis's  Nursing  Chart. 

25s.  per  1000,  14s.  per  500,  3s.  6d.  per  100,  2s.  per  50,  or  is.  per  20. 
These  Charts  afford  a  ready  method  of  recording  the  progress  of  the  case 
from  day  to  day.    Printed  on  both  sides. 
Boards  to  hold  the  Charts,  price  is. 

Chart  for  Recording  the  Examination  of  Urine. 

40s.  per  1000  ;  25s.  per  500  ;  15s.  per  250 ;  7s.  6d.  per  100  ;  is.  per  10. 
These  Charts  are  designed  for  the  use  of  Medical  Men,  Analysts,  and 
others  making  examinations  of  the  urine  of  patients,  and  afford  a  very 
ready  and  convenient  method  of  recording  the  results  of  the  examination. 
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Under  this  title  a  Series  of  Monographs  is  published,  embracing  the 
various  branches  of  Medicine  and  Surgery.  The  volumes  are  written  by 
well  Sown  Hospital  Physicians  and  Surgeons,  recognized  asauthont.es 
r  he  subjects  of  which  they  treat.  The  works  are  of  a  thoroughly 
practicIl ?  nature,  calculated  to  meet  the  requirements  of  the  practitioner 
and  student!  and  to  present  the  most  recent  information  in  a  compact  form. 

THF  TREATMENT  OF  PULMONARY  CONSUMPTION. 

T  By  VINCENT  D    HARRIS,  M.D.  Lond.,  F.R.C.P    Physicia n  to  the  Oty  of 

faFtoKses  o1?  i?;  Ches"  Victoria  Park,  e/c.  Crown  8vo.  ios.  6d.     [Nor,  ready. 

thf  QiiRRir.AL  DISEASES  OF  CHILDREN  AND  THEIR  TREATMENT 

BY  MODERN  METHODS  By  D'ARCY  POWER  Mi,  M.B  Oxon., 
RR.C  S  En^Demonstrator  of  Operative  Surgery  at  St.  Bartholomew  sHosm- 
tal  etc.    With  Illustrations,  crown  8vo,  10s.  6d.  V^ow  ready. 

DISEASES  OF  THE  NOSE  AND  THROAT.  ^  q^ 

?aytieFnts,\nHd1nVchaLrgeNof  t^Throa'1  Department  at  the  Westminster  Hospital. 
With  coloured  plates  and  wood  engravings,  crown  8vo.  10s.  6d. 

PUBLIC  HEALTH  LABORATORY  WORK.  .  .  . 

Bv  HENRY  R.  KENWOOD,  M.B.,  D.P.H.,  F.C.S.,  Instructor  in  the  Hygienic 
Laboratory, University  College;  ftc  Second  Edition,  with  Illustrations^^  8vo. 
ios.  6d. 

MEDICAL  MICROSCOPY:    A  GUIDE  TO  THE  USE  OF  THE  MICRO- 
SCOPE IN  MEDICAL  PRACTICE.    By  FRANK  J   WETHERED  M.D 
M  R.C  P.",  Demonstrator  of  Practical  Medicine  in  the  Middlesex  Hospital  Medical 
School,  &c.    With  Illustrations,  crown  8vo,  os. 

MEDICAL  ELECTRICITY.    A  PRACTICAL  HANDBOOK  FOR  STUDENTS 

AND  PRACTITIONERS.    By  H.  LEWIS  JONES,  M.A.,  M.D.,  F.R.C.P. 
Second  edition,  with  Illustrations,  crown  8vo,  ios.  6d. 

HYGIENE  AND  PUBLIC  HEALTH. 

Bv  LOUIS  C  PARKES,  M.D.,  D. P. H.  Lond.  Univ.,  Fellow  of  the  Sanitary 
Institute.and  Member  of  the  Board  of  Examiners.  Fourth  edition,  with  numerous 
Illustrations,  cr.  8vo,  ios.  6d.  iN™  ready- 

MANUAL  OF  OPHTHALMIC  PRACTICE. 

Bv  C  HIGGENS  F  R.C.S.,  Ophthalmic  Surgeon  to  Guys  Hospital;  Lecturer 
on  Ophthalmology  at  Guy's  Hospital  Medical  School.    Illustrations,  cr.  8vo,  6s. 

A  PRACTICAL  TEXTBOOK  OF  THE  DISEASES  OF  WOMEN. 

By  A  H  N  LEWERS,  M.D.  Lond.,  M.R.C.P.,  Obstetric  Physician  to  the 
London  Hospital,  etc.    Fourth  Edition,  with  Illustrations,  crown  8vo,  ios.  6d. 

AN/ESTHETICS  THEIR  USES  AND  ADMINISTRATION. 

By  DUDLEY  W.  BUXTON,  M.D.,  B.S.,  M.R.C.P.,  Administrator  of 
Anaesthetics  and  Lecturer  in  University  College  Hospital,  etc.  Second  Edition, 
with  Illustrations,  crown  8vo,  5s. 

ON  FEVERS:  THEIR  HISTORY,  ETIOLOGY,  DIAGNOSIS,  PROGNOSIS, 

AND  TREATMENT.  By  ALEXANDER  COLLIE,  M.D.  Aberd.,  M.R.C.P. 
Illustrated  with  Coloured  Plates,  crown  8vo,8s.  6d. 

HANDBOOK  OF  DISEASES  OF  THE  EAR  FOR  THE  USE  OF  STUDENTS 

AND  PRACTITIONERS.  By  URBAN  PRITCHARD,  M.D.  Edin.,  F.R.C.S. 
Eng.,  Professor  of  Aural  Surgery  at  King's  College,  London.  Third  Edition, 
with  Illustrations,  crown  8vo,  6s.  [N ow  ready. 

A  PRACTICAL  TREATISE  ON   DISEASES  OF  THE  KIDNEYS  AND 

URINARY  DERANGEMENTS.  By  C.  H.  RALFE,  M.A.,  M.D.,  F.R.C.P., 
Assistant  Physician  to  the  London  Hospital,  etc.   Illustrations,  cr.  8vo,  ios.  6d. 

DENTAL  SURGERY  FOR  MEDICAL  PRACTITIONERS  AND  STUDENTS 

OF  MEDICINE.  Bv  ASHLEY  W.  BARRETT,  M.B.  Lond.,  M.R.C.S.,  L.D.S., 
Dental  Surgeon  to,  and  Lecturer  on  Dental  Surgery  in  the  Medical  School  of,  the 
London  Hospital.   Third  edition,  with  Illustrations,  cr.  8vo.  [In  preparation. 

BODILY  DEFORMITIES  AND  THEIR  TREATMENT:  A  HANDBOOK  OF 

PRACTICAL  ORTHOPAEDICS.  By  H.  A.  REEVES,  F.R.C.S.  Edin.,  Senior 
Assistant  Surgeon  and  Teacher  of  Practical  Surgery  at  the  London  Hospital, 
etc.    With  numerous  Illustrations,  cr.  8vo,  8s.  6d. 
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President: — Hermann  Weher,  M.D. 
Honorary  Secretary : — Jonathan  Hutchinson,  Esq.,  F.R.S. 
Treasurer: — W.  Seogwick  Saunders,  M.D.,  F.S.A. 


Annual  Subscription,  One  Guinea. 


The  Society  issues  translations  of  recent  standard  works  by  continental  authors  on  sub- 
jects of  general  interest  to  the  profession. 

Amongst  works  recently  issued  are  "  Binz's  Pharmacology,"  "Sir  William  Gull's  Col- 
lected Works,"  "  Laveran's  lJaludism,"  "  Pozzi's  Gynecology,"  "  Fltigge's  Micro-Organ- 
isms,"  "Cohnheim's  Pathology,"  "Henoch's  Children,"  "  Spiegelberg's  Midwifery," 
"  Hirsch's  Historical  and  Geographical  Pathology,"  "Ewald's  Disorders  of  Digestion," 
works  by  Charcot,  Duchenne,  Begbie,  Billroth,  Graves,  Koch,  Hebra,  Guttmann,  etc. 

The  Society  also  has  in  hand  an  Atlas  of  Pathology  with  Coloured  Plates,  and  a  valu- 
able and  exhaustive  "  Lexicon  of  Medicine  and  the  Allied  Sciences." 

The  Annual  Report,  with  full  list  of  works  published,  and  all  further  information  will  be 
sent  on  application. 
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THE  BRITISH  JOURNAL  OF  DERMATOLOGY.  Edited  by  William  Anderson, 
H.  G.  Brooke,  H.  Radcliffe  Crocker,  T.  Colcott  Fox,  Stephen  Mackenzie,  Malcolm 
Morris,  J.  F.  Payne,  J.  J.  Pringle  and  James  Galloway.  Published  monthly,  is. 
Annual  Subscription,  12s.  post  free. 

THE  BIRMINGHAM  MEDICAL  REVIEW.  Edited  by  J.  W.  Russell,  M.D.,  and 
and  O.  J.  Kauffmann,  M.D.  Published  monthly,  6d.  Annual  Subscription,  6s.  post 
free. 

TRANSACTIONS  OF  THE  DERMATOLOGICAL  SOCIETY  OF  GREAT 
BRITAIN  AND  IRELAND.    Vols.  I.  and  II.,  royal  8vo,  5s.  each. 

THE  THERAPEUTIC  GAZETTE.  A  Monthly  Journal,  devoted  to  the  Science  of 
Pharmacology,  and  to  the  introduction  of  New  Therapeutic  Agents.  Edited  by  Dr.  R. 
M.  Smith.    Annual  Subscription,  10s.,  post  free. 

THE  GLASGOW  MEDICAL  JOURNAL.    Published  Monthly.   Annual  Subscription, 

20s. ,  post  free.    Single  numbers,  2s.  each. 
LIVERPOOL  MEDICO-CHIRURGICAL  JOURNAL,  including  the  Proceedings  of 

the  Liverpool  Medical  Institution.   Published  twice  yearly,  3s.  6d.  each  number. 

TRANSACTIONS  OF  THE  COLLEGE  OF  PHYSICIANS  OF  PHILADELPHIA. 
Volumes  I.  to  VI.,  8vo,  10s.  6d.  each. 

MIDDLESEX  HOSPITAL,  REPORTS  OF  THE  MEDICAL,  SURGICAL,  AND 
Pathological  Registrars  for  1883  to  1894.    Demy  8vo,  2s.  6d.  nett  each  volume. 

ARCHIVES  OF  PEDIATRICS.  A  Monthly  Journal,  devoted  to  the  Diseases  of  Infants 
and  Children.    Edited  by  Dr.  W.  P.  Watson.    Annual  Subscription,  12s.  6d.,  post  free. 


•  *  Mr.  Lewis  is  in  constant  communication  with  the  leading  publishing 
firms  in  America,  and  has  transactions  with  them  for  the  sale  of  his  pub- 
lications in  that  country.  Advantageous  arrangements  are  made  in  the 
interests  of  Authors  for  the  publishing  of  their  works  in  the  United  States. 

Mr.  Lewis's  publications  can  be  procured  of  all  Booksellers  in  any  part  of 
the  world. 

London  :  Printed  by  H.  K.  Lewis,  136  Gower  Street,  W.C. 


